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POFO  AGIK  DRAINAGE  BASIN 
! 

The  Pop©  Agie  Drainage  Basin  is  prissarily  adapted  to  livestock 
production  and  dairying*   The  average  annual  precipitation  is  suffi- 
cient in  the  area  to  produce  good  crop  yields  md  supply  sufficient 
run-off  for  storage*    However,  the  uncertainty  of  yearly  precipita- 
tion and  its  unfavorable  seasonal  distribution  requires  the  sterags 
of  water  to  insure  an  adequate  vjater  supply  for  late  season  irrigation 
which  is  essential  in  securing  average  aramial  production  of  crops* 

First  class  soils  predominate  throughout  the  irrigated  section! 
of  the  area  and  produce  good  yields  under  gcod  managements    The  heavix 
type  soils  becoE©  alkaline  and  seepy  if  not  haadled  properly.  Eteces** 
sive  app3.de  at  ion  of  irrigation  water  to  the  land  has  resulted  in  ac- 
celerated erosion  and.  in  loss  of  plant  food  materials  by  solution 
snd  their  rei#vai  by  leaching. 

Domestic  and  stock  water  is  obtained  at  relatively  shallow 
depths  from  river  alluvium.    The  use  of  ground  water  for  irrigation 
does  not  appear  necessary  in  this  area*    However,  such  water  prob- 
ably is  recoverable  from  artesian  aquifers* 
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There  are  three  storage  reservoirs  which  now  supply  a  small 
amount  of  supplemental  water*   However,  additional  storage  waters 
will  provide  a  more  stable  system  of  agriculture  for  the  area  end 
insure  a  more  efficient  utilisation  of  the  land*   With  additional 
water  and  a  snore  intelligent  seasonal  application  of  water,  increases 
of  5  to  15  bushels  in  grain  yields  and  §  to  1  ton  in.  alfalfa  yields 
should  result. 

There  is  sufficient  run-off  during  the  spring  months  to 
satisfy  all  irrigation  demands  and  supply  water  for  storage  in  the 
three  reservoirs*    Such  water  is  to  be  used  during  periods  of  inade- 
quate stream  flow,    All  water  rights  have  been  adjudicated  or  are 
operating  under  permits  from  the  (State  Engineer*   The  Enterprise 
Public  Irrigation  District  has  been  organised  for  use  of  the  visiter 
stored  in  FryaLalce,  and  the  North  Fork  of  Popo  Agio  Public  Irriga- 
tion District  for  use  of  the  water  stored  in  Shoshone  Lake*.  Mo 
public  irrigation  district  has  been  organised  for  use  of  water  which 
might  be  stored  in  Christina  Lalse* 

final  surveys  will  be  necessary  to  determine  accurately  the 
capacities  at  the  various  sites  which  will  provide  the  most  advan- 
tageous and  economical  storage* 

On  the  basis  of  the  available  information,  the  following 
recommendations  are  made* 

1*    The  three  above-mentioned  reservoirs  be  enlarged  to  alle- 
viate the  shortage  of  irrigation  water  in  all  of  the  irrigated,  sec- 
tions of  the  area® 


g«  Reservoirs  should  be  of 
all  demands  coiiinjensurate  with  so 
limitations,  and  the  public  good 
are  in  need  of  supplemental  mte 
tion  Districts  5  and,  from  avails 
able  that  sufficient  storage  foe 
and  witnoui"'  "»/iie      wr&c/bu  •  ^pex 


id  engineering  practices,  economic 
HI  the  irrigated  lands  which' 
are  not  enibraced  in  the  Xrriga~ 
j&  information^  it  appears  desir- 
rovided  to  supply  lands  both  TdtftL 


utilize 
feotn 


area* 


PURPOSE  MP  SCOPE 

ffliis  report  presents  the  phgrsical  and  economic  character- 
istics of  the  Fop©  Igie  l&ainage  Basin  as  a  guide  for  issasdl&te 
operations  in  the  development  of  irater  facilities  in  the  Basin* 

Available  information  as  presented  in  this  report  indicate! 
the  desirability  of  inesediate  development  of  additional  surface 
water  supply  for  land  now  irrigated  in  the  area*    It  is,  there-* 
fore,  believed  that  the  recommendations  made  herein  should  result 
in  a  more  efficient  utilisation  of  amter  and  land  resources  in  tin 
area  and  thereby  tend  to  stabilize  the  agriculture  of  the  area* 


nKSCRXFTOT  OF  THE  ARM 

UChe  Popo  Agie  River  Brainage  Basin  lies  in  west  central, 
Iteming,  in  the  southwestern  part  of  Fresont  County*    It  is  beandi 
on  the  north  <b$-  the  Xdttle  Wind  Ri?er  drainage,  on  the  east  by  tb 
Beaver  Creek  drainage ,  on  the  south  by  the  SGBeetwete?  and  Beaver 
Creek  drainages,  and  on  the  west  by  the  Continental  Divide*  The 
area  eonprises  approsdissLtely  814  square  adles*    The  elevation 
varies  from  about  11,000  feet  at  the  Continental  Div5.de  to  apprbae 
inateXy  5,000  feet  at  Hudson,,  %oming«, 

Topoars^hy  and  Br&inage 

The  area  is  drained  by  three  principal  tributary  streams 
which  sake  tip  the  sain  Popo  Agie  Elver*    The  North  Fork,  -which 
receives  most  of  its  water  from  msaserous  assail  lakes,  rises  in 
the  Mountains  in  the  nortbsestern  part  of  the  area*    It  flows  in 
a  general  easterly  direction  along  the  northern  edge  of  the  area 
to  a  point  about  two  aslles  northeast  of  Lander  where  it  joins  the 
Indole  Popo  -Agie*   The  Middle  Fork  of  the  Popo  Agie  rises  in  the 
oountains  of  the  southeastern  part  of  the  area  and  flows  oast  for 
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about.  12  miles,  thene©  northeast  to  its  confluence  with  the  North 
Fork*    There  are  two  siaaH  drainages  lying  between  North  and  ISlddle 
Forks,    These  are  drained  by  Baldwin  and  Sq\.\aw  Creeks*    They  are 
caxparative2y  small  streams,  being  only  about  14  miles  in  length* 
The;/  f low  in  a  general  northeasterly  direction  to  their  confluence 
with  Middle  Fork  about  1-5/4  idles  northeast  of  Lander*    The  Mttlift 
Popo  Agie,  with  its  tributaries,  drains  the  south  central  and  east- 
ern parts  of  the  area  and  has  its  source  in  a  chain  of  laoantain  lab 
in  the  south  central  part  of  the  area*   It  flows  in  a  northeasterly 
direction  to  a  point  about  10  ©lies  southeast  of  Lander,  thence 
north  -bo  its  confluence '  with  the  Pope?  Agie  at  Hudeosi,  %emiBg«* 
the  higher  reaches,  these  are  typical  jsountain  streams*   As  they  ' 
reach  the  rolling  agricultural  lands  of  the  area,  they  fcecosae 
broader  and  sseander  through  the  valley  floors* 

Most  of  the  agricultural  lands  adapted,  to  irrigation  lie 
In  long,  eois^ar&tively  narrow  valleys*    These  valleys  vary  from 
about  3/4  adle  to  two  miles  in  width.   They  are  separated  by  ridges 
which  are  not  adapted  to  irrigation  fanning*' 

The  topography  varies  greatly  over  the  area  due  largely  to 
the  variety- of  geologic  formations  outcropping  as  folds  and  ridges 
paralleling  the  Wind.  River  Mountain  Range* 


There  are  three  Weather  Bureau  stations  located,  in  the  area*. 
The  station  at  Lander ,  elevation  5,572  feet,  is  maintained  by  the 
Weather  Bureau  and  compiles  complete  climatologies!  data,  while 
the  one  at  Middle  Fork,  ©Iteration  8,700  feet,  is  a  cooperative 
station  maintained  by  the  Forest  Service*    A  few  years  of  record 
are  available  for  Arapahoe,  elevation  5, COO  feet* 

The  average  annual  precipitation  for  the  46  years  of  record 
at  lander,  Wyoxs&ng,  is  1S«66  inches,"  During  this  period,  there  -mi 
22  years  above  the  average  and.  24  years  below.    The  lowest  yearly 
precipitation  recorded  was  7*25  inches  in  1902,  the  highest,  on  recos 
was  21.56  inches  in  XS25#    The  months  of  highest  precipitation  are 
April  and  I&y,  during  which  the  two-oonth  average  is  4,67  inches, 
or  34  per  cent  of  the  average  yearly  total  occurs*   The  coajbined 
average,  precipitation  during  lifer ch,  April,  end  May  amounts  to  45 
per  cent  of  the  average  yearly  total*   during  June,  July,  and  Angus? 
2*60  inches,  or  19  per  cent  of  the  average  annual  precipitation, 
occurs*   The  weather  station  at  lander,  TSyon&ng,  shows  only  22  exce 
sive  rains  during  its  period  of  record. 


1  Weather  data  obtained  from  tf#  S*  Weather  Bureau  Station  recor 
Lander 5  Wyoming,  1892-1937  inclusive. 


The  average  seasonal  snowfall  at  Lander,  Y.'ycn&ng,  for  the 
months  of  September  through  June  is  68 A  inches.   March  and  April 
are  the  months  of  greatest  sncavfall,  during  -which  time  58  per  cent 
of  the  seasonal  total  is  received* 

The  average  annual  precipitation  for  the  21  years  of  record, 
1917-1933,  at  the  Kiddle  Fork  Ranger  Station  is  18.55  inches1,  -while 
at  Arapahoe,  for  an  incomplete  record  for  11  years  (1908  to  1918), 
it  is  9,58  inches.^ 

There  are  no  weather  records  for  the  higher  elevations  of  the 
area.    The  south  and  west  ris  of  the  basin  is  approximately  8,000 
feet  higher  than  Lander,  and  5,000  feet  higher  than  North  Fork  Ranger 
Station,    That  there  is  w&cfa.  greater  precipitation  at  the  higher 
elevations  is  Indicated  by  precipitation  records  and.  measurement 
of  snow  courses  on  Roaring  Fork  (elevation  10,300  feet)  which,  shows 
the  average  annual  depth  of  snow  in  April  as  about  54  inches,  for 
the  period  1952  to  1939  inclusive.    On  Roaring  Fork  and  Townsend 
Creek  (elevation  8,100  feet) ,  the  average  depth  of  snow  for  the  same 
period  was  22  inches* 


1   Climatic  Sxwm&ry  of  the  United  States,  Section  13,  Northeastern 
%-omilng. 
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The  water  content  of  the  snow  on  Fearing  Fork,  on  February  £85 
1939,  was  22  per. cent.    On  April  I,  1959 P  the  water  content  was  29 
per  cent*    Although  it  is  shown  that  the  yearly  snowfall  at  Lander 
is  greater  than  the  measurements  shown  for  the  snow  courses  during 
the  month  of  April.,  the  snow  course  measurements  represent  the 
depth  of  snow  actually  on  the  ground  in   April  after  settlement • 

Temperature 

The  average  annual  temperature  for  the  46  years  of  record 
at  Lander  is  42*8°.    The  average  monthly  minimum  is  18,8°  in  January, 
and  the  average  monthly  maximum  of  68,1°  occurs  in  July.    The  highest 
temperature  of  record  was  102°  in  July  1935*    The  lo?feat  recorded 
temperature  was  «4Q°,  which  occurred  in  December  1924» 

Growing  Season 

The  average  growing  season  for  the  48  years  of  record  was 
123  days*,    The  longest  season,  177  days,  occurred  in  I900j  the 
shortest,  70  days,  occurred  in  1899.    The  latest  killing  frost  in 
the  spring  occurred  June  20,  1929'}  and  the  earliest  in  the 'fall 
occurred  August  23,  1899. 


!The  prevailing  dJ.rect.i051  of  the  wind  is  southwest a  fhe 
average  hourly  velocity  is  4*S  miles  per  hour* 

Cult^trsl  Features 

Leader ,  ©  toim  of  approximately  £,000  population,  is  the  ok 
town  of  sisse  lying  within  the  area*    It  has  adequate  schools,  a  he 
pital,  and  all  other  facilities  necessary  to  met  the  deiaands  of  t 
entire  area*   A  flour  mill  is  also  located  at  Lander*    Hudson,  a 
small  toxm,  2i.es  in  the  northeast  corner  of  the  area*   At  one  tinse 
coal  raises  end  a  small  oil  development  in  the  vicinity  of  Hudson 
were  a  good  source  of  eiaplo^nent,  but  these  have  almost  suspended 
operations*    A  fees-  of  the  rains s  operate,  but  only  to  supply  local 
needs*    Casper  and  fte^ldns  are  the  two  largest  towns  near  the  ares 
Casper  lies  about  150  miles  to  the  east  end  Rawlins  about  150  sails 
to  the  southeast « 

The  area  is  adequately  supplied  with  roads,  there  being  trac 
oiled  highways  and  several  good  county  roads  «  A  branch  line  of  t<l 
NortJiteffesterB  Kailrosd  has  its  railhead  at  Lander*  2h  view  of  the? 
transportation  facilities  and  the  fact  that  Casper  and  Rawlins  ars 
on  main  highways  end  main  line  railroads,  the  shipping  and  transpc 
tation  of  livestock  and  crops  raised  in  the  area  should  present  nc 
serious  problem » 


States  Telephone  Company,  Mountain  States  Power  Company,  and  the 
Northern  Utilities  Company* 


Soils ' 

The  following  is  a  brief  description  of  the  soils  series 
•which  are  to  be  found  in  this  areas 

The  Wind  River  Series  occurs  on  level  bench  and  terrace  areas, 

and  has  a  sanely  gravelly  substratum  at  30  to  58  inches,  which  insures 

good  drainage  on  the  sandier  types.    The  heavier  types  become  alkaline 

and  seepy  if  not  handled  properly.,    Crop  yields  vary  with  the  character 

of  the  farming*    On  the  shallower  profiles  much  water  may  be  lost 

through  the  gravel  horizon  if  water  run3  are  too  long0    The  sandier 

types  are  well  adapted  to  alfalfa  and  grain  crops » 

g 

The  Sthete  Series  "  are  found  on  the  lower,  level,  irrigated 
bench  and  terrace  lands  where  the  gravel  is  more  or  less  diffused 
throughout  the  profile  instead  of  occurring  in  a  definite  layer  as  in 
the  Wind  River  Series.    The  sandier  types  are  considered  good;  cjuickly 
irrigated  soils  because  of  their  friable,  open  texture*    Sandier  types 
are  well  drained.    The  heavier  types,  however,  are  difficult  to  re- 
claim when  impregnated  with  alkali*    Productivity  is  a  reflection  of 
farm  management* 

^  Adapted  from  T«  J.  Duiinewald 5 s  "Quality  of  Soil,  Lander-Wind  River 
Project,  Fremont  County,  Wyoming,  1954"  and  a  Reconnaissance  Survey 
by  S»  C*  S.  at  Lander,  Wyoming,  1959, 

Z 

Field  name  not  yet  passed  upon  by  the  Bureau  Correlation  Committee « 


The  Arapahoe  Series    are  shallow  soils  derived  from  shales  on 

rolling  country.    The  lighter  textured,  types  are  easily  worked,  but 

the  heavier  soils  are  hard  to  work  and  become  readily  impregnated  with 

alkali.    Dae  to  the  rolling  topography  and  proximity  to  saline  shales, 

these  soils  are  best  adapted  to  pasture  where  irrigation  should  be 

carefully  practiced  to  prevent  seep,  alkali  accumulation,  and  erosion. 

1 

The  Saddle  Series    are  residual  soils  developed  on  sandstone 
on  rolling  uplands «    The  profile  is  the  most  mature  and  developed  of 
any  of  the  series  found  in  the  area*    Good  drainage  and  ease  of  cul- 
tivation are  characteristic  of  these  soils*    Alfalfa  and  grain  crops 
do  well.    The  more  sandy,  shallower,  and  rolling  types  appear  best 
adapted  to  pasturage  as  a  means  of  erosion  preventions 

The  Chugwater  Series    is  easily  recognized  by  its  reddish 
color,  developed  on  sandstones,  limestones,  and  alluvial  materials 
of  similar  nature.    These  soils  are  very  fertile,  but  in  most  cases 
are  difficult  to  -water  and  cultivate.    Erosion  by  wind  and  water  is 
a  serious  factor  in  their  use.    Pasture  and  permanent  cover  crops 
are  the  crops  best  adapted  to  this  series. 

Laurel  and  Harlem  Soils  include  the  first  bottom  soils  along 
the  streams  where  high  water  stages  of  the  stream  cause  flooding  and 
deposition  of  variable  alluvial  materials .    Brushy  sloughs,  channels, 


Field  name  not  yet  passed  upon  by  the  Bureau  Correlation  Committee * 


and  ©pen  grass  laeadows  are  interspersed  7&th  a  rather  dmse  growth 
of  cottcsRsood  trees*    These  areas  should  probably  be  confined  to 
pasture  a    Cultivation  is  difficult,  due  to  frequent  inundation  and 
alkali  accumulation  with  irrigation  of  higher  slopes* 

Areas  of  rough  issgjggg  2jyid  include  rock  ledges,  outcrops , 
steep  stony  and  gravelly  slopes  f  and  all  other  land  too  rough  and 
stony  for  cuXtiTatJ-on©   There  is  very  little  soil  cover  on  which 
forage  can  grow* 

The  characteristics  of  the  soils  determine  to  a  large  extend 
the  degree  of  developiaont  of  irrigation  in  the  area*   She  following 
discuesion  of  the  relationship  between  soil,  characteristics  and 
degree  of  development  of  irrigation  in  the  area  is  based  on  the  sec- 
tions of  the  area  covered  by  the  three  Irrigation  districts  which 
are  discussed  in  detail  in  the  section  of  this  report  on  eudsting 
ratter  facilities*    (See  Map  2  in  Appendix*) 

1 

The  Xdttle  Pop©  Agie  Irrigation  District  because  of  its  len^ 
even  gradient  slopes*,  averaging  S  per  cent,  is  almost  entirely  Irri- 
gated*  'fhe  Enterprise  Public  Irrigation  District  lias  in  an  area 
of  rough  to  rolling  topography,  -with  slopes  averaging  &0  per  cent© 


1  Xdttle  Popo  Agie  Irrigation  District  is  not  a  legally  established 
Irrigation  Sisiriet,,   For  the  purpose  of  itemization,  it  is 
referred  to  as  little  Popo  Agie  Irrigation  District  in  this  report 


As  a  consequence,  there  are  large  areas  of  rough  broken  and  rock 
outcrop  land,  knolls,  and  hills  that  lie  above,  or  are  inaccessible 
to,  the  ditch,  and  areas  that  are  too  steep  to  irrigate*   The  North 
Fork  of  Bopo  Agie  Public  Irrigation  District  is  situated  along  the 
level  flood  plain  and  terrace  areas  of  the  North  Fork  of  Popo  Agie? 
River,  and  is  alstost  wholly  irrigable* 

Observations  and  opinions  of  farmers  and  water  commissioners 
indicate  that  -raster  is  applied  only  to  the  best  land*    Probably  25 
per  cent  mora  land  could  be  irrigated,,  but,  because  of  steep  topog- 
raphy, rocks ,  and  heavy  soil,  it  is  considered  to  be  second  class 
lands    This  type  of  land  is  to  be  found  on  almost  every  farm  through- 
out the  Enterprise  and  North  Fork  areas,  whereas  the  Little  Popo  igi® 
Irrigation  District  is  relatively  free  from  second—class  land«  Due 
to  lack  of  sufficient  water  and  relatively  poor  prices  for  crops  that 
second-class  land  could  produce,  these  lands  still  remain  in  S&ge- 
hrush,  but  are,  in  places,  watered  by  waste  water  to  provide  better 
pasture* 

There  are  small  scattered  portions  throughout  the  areas  of 
the  three  irrigation  districts  which,  because  of  soil  characteristics, 
do  not  irrigate  well*   However,  in  the  aggregate,  they  do  not  con- 
stitute over  5  per  cent  of  the  irrigable  area9    Ifest  of  the  land 
non-irrigable  because  of  soil  characteristics  lies  above  the  ditch« 

There  are  numerous  small,  scattered  alkali  spots,  from  1  to 
40  acres  in  extent  throughout  all  the  irrigable  area  of  the  watershed* 


These  areas  are  too  scattered  and  misierous  to  delineate  separately 
TTithoiit  a  detailed  survey*    These  spots  aggregate  approximately  10 
per  cent  of  the  formerly  irrigable  area  of  the  -watershed  and  ere  of 
varied  intensities  of  salinity.    Must  of  the  conspicuous  areas  ar© 
prohibitive  to  crops  and  in  half  of  the  cases  are  too  saline  to 
provide  pasture © 


'The  irrigable  land  areas  lie  largely  in  strike  valleys  paral- 
leling the  Wind  River  Mountain  chain.,  where  rocks  of  the  USssozoie  age 
are  steeply  inclined  due  to  structural  folding o 

The  North  Fork  Popo  $gie  Irrigation  District  lies  in  the  super- 
iiBposed  stream  valley  of  the  North  Fork  of  Popo  Agie  River*   The  valley 
traverses  the  shales,  clays,,  sands,  and  sandstones  of  the  Chognaterf 
Sundance,  and  Morrison  forsiations  of  the  Hesosoic  age,  and  the  Dakota, 
Howry,  and  Frontier  formations  of  the  Cretaceous  age© 

The  Enterprise  Irrigation  District  lies  in  one  of  the  numerous 
strike  valleys  paralleling  the  Wind  River  Mountain  Hangec    The  fonaa- 
tions  that  outcrop  within  the  area  are  mainly  sandstones,  tdth  souse 
limestone  and  shale  in  the  Chugwater,  Sundance,  and  Dakota  formations, 
and  largely  shale,  T&th  some  sandstone,  in  the  Itarison  formations 


1   See  Map  1  in  Appendix  a 


The  Xdttle  Popo  Agie  Irrigation  District  lies  in  the  valley 
of  the  little  Popo  Agie  R5.ver#   Sfesa  Verde  sandstone  forms  the  eastern 
scarp  to  the  town  of  Hudson*   At  Hudson,  the  valley  emerges  Into  the 
valley  of  Big  Popo  Agie,  which  is  cut  through  relatively  horiaontkl 
Tertiary  sandstones,  shales,  and  clays.    The  upper  Cretaceous  forma- 
tions underlie  the  upper  portion  of  the  valley,  and  vaere  folded  up 
with  the  upthrust  of  the  Wind  River  Bibuntains,  and,  m  a  consequence, 
dip  eastward  beneath  the  area* 

Ground  H§t§j? 

Domestic  and  stock  water  is  readily  obtainable  at  relatively 
shallow  depths  (10  to  30  feet)  from  river  alliwium*    The  quantity 
of  this  water  is  generally  sufficient,  although  on  the  margin  of  the 
alluvial  valleys  the  amount  of  water  may  fluctuate  with  high  water 
in  the  streams  and  irrigation  ditches •   The  quality  of  the  water  is 
fair,  although  the  shallower  supplies,  where  they  are  located  in  de- 
pression areas  or  where  they  come  in  contact  with  seep  water,  have 
a  tendency  to  be  alkaline  <•    Soaeisfoat  deeper  wells  (50  to  £00  feet) 
secure  water  from  the  sandstone  members  which  dip  under  the  area® 
These  wells  generally  supply  an  abundance  of  water  of  good  quality,, 
Artesian  aquifers  are  reached  at  varying  depths  (100  to  500  feet), 
and  supply  abundant  water  of  variable  quality*    Generally,  the  sand- 
stone members  of  the  Sundance  and  Dakota  supply  an  adequate  quantity 


of  potable  water,  whereas  water  secured  from  the  shale  members  of 
the  Chugwater,  Jtary,  and  Msrrison  is  geiasrally  of  poor  quality  0 

There  is  a  possibility  that  sufficient  and  satisfactory  water 
for  irrigation  purposes  can  be  obtained  from  artesian  aquifers*  This 
•water  is  recoverable  from  depths  up  to  1,000  feet,  but,  (Sue  to  the 
complex  faulting  and  folding  in  the  area,  it  is  not  desirable  to 
attest  to  make  prediction  without  detailed  field  investigations. 
The  use  of  ground  water  for  irrigation  does  noli  appear  necessary 
in  this  area* 


in 

SURFACE  WATER 


Geginfy  Stations 

There  are  few  records  of  stream  gagings  available  for  this 
area«    Tns  only  stations  covering  a  considerable  period  of  time 
(1906-1918)  are  located  near  .Arapahoe*    One  of  these  stations  is 
below  the  confluence  of  the  Fopo  Agie  Elver  and  the  Idttle  Wind 
River*   The  other  is  on  the  Utile  Wind  River,  a  short  distance 
above  the  point  where  it  joins  the  Fopo  Agie  Elver*    Flow  records 
for  short  periods  are  available  for  stations  on  the  Idttle  Popo 
Agie  at  Hudson,  and  on  the  Big  or  'Middle  Popo  Agie  near  Lander? 

Surface  ¥ater  Supply 

The  drainage  area  covered  by  this  report  is  814  square  miles  , 
including  the  Korth  Fork  drainage  of  191  square  sales,  the  Big  or 
MLddle  Fork  drainage  area  of  277  square  railes,  and  the  Little  Popo 
Agie  drainage  area  of  346  square  railes «    2h  making  computations 
for  run-off  determination,  run-off  figures  for  the  stations  near 
Arapahoe  and  near  lander,  and  at  Hudson  have  been  used*    It  is 
felt  that  the  North  Fork  area  and  the  Middle  Fork  area  are  suffi- 
ciently comparable  in  most  factors,  that  each  contributes  to  the 
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flow  at  the  Arapahoe  station  very  nearly  in  direct  proportion  to 
its  area. 

Available  information  and  opinions  of  local  residents  indi- 
cate that  there  is  a  shortage  of  -water  during  the  latter  part  of 
the  irrigation  season*    The  present  Water  Commissioner  has  held 
that  office  for  the  last  six  years,  and  has  found  it  necessary  to 
regulate  the  use  of  water  on  some  tributary  ditches  as  early  as 
June  1,  but  does  not  have  to  regulate  the  diversion  of  water  .from 
main  streams  until  about  the  middle  of  July.    Some  years,  during  the 
late  irrigation  season,  water  was  not  available  except  for  stock  and 
garden  needs. 

Surface  Water  Available  for  Storage 

Water  available  for  storage  has  been  estimated  from  records: 

of  the  gaging  station  on  the  Big  or  Middle  Popo  Agie  River  above 

Lander,  Wyoming*.    The  only  diversion  for  irrigation  above  this 

station  is  from  Roaring  Fork  Greek  to  supply  the  Enterprise  Ditch 

and  for  the  present  storage  in  Frye  Lake  Reservoir*    The  capacity 

1 

of  the  supply  ditch  is  25.5  cubic  feet  per  second.      The  undepleted 
flow  at  the  station  was  estimated. ~    Prom  the  undepleted  flow  the 
average  seasonable  run-off  per  square  mile  for  the  area  above  the 


Records  of  State  Engineer's  office*  Permit  4904  Enlargement,  dated 
August  30,  1933,  for  reservo3.r  inlet  from  Roaring  Fork  Creek* 

See  Tabulation,  Table  1. 


gaging  station  was  determined  as  1,004  acre-feet  for  the  period 
April  to  October  inclusive*1  The  nttMrff  per  square  mile  from  the 
area  above  the  diversion  fro®  Hearing  Fork  is  probably  mutch  greater 
than  that  for  the  entire  area  above  the  station  at  Lander,  since 
more  precipitation  occurs  at  the  higher  elevations  of  Roaring  Fork 
drainage,  and  the  rough  topography,  lighter  vegetative  cover,  and 
other  factors  are  conducive  to  high  yields.   This  commuted  run-off 
was  used  in  estimating  the  water  supply  for  Ckristina  and  Shoshone 
Reservoirs  because  the  information  available  was  the  most  reliable 
it  was  possible  to  obtain,  and  the  three  drainage  areas  are  com- 
parable. 

Estimates  of  undepleted  flows  on  other  drainages  in  the  area 
2 

include  a  50  per  cent  addition  to  the  adjudications  and  permits  to 
allow  for  conveyance  losses*   No  allowance  was  made  for  return  flow 
because  it  is  reflected  in  the  amount  of  water  passing  the  gaging 
station, 

?he  daily  record  of  cmsurements  at  the  Hudson  station,  which 
is  located  below  all  diversions  from  the  little  Popo  Agie  River,  shows 
a  minimum  flow  of  28  cubic  feet  per  second  for  the  year  19S8,  It 
appear  that  ma'*  of  this  water  coulu  have  been  used  store  the  sta- 
tion for  irrigation,  although  it  is  possible  that  part,  of  this  Om 


1  This  compares  favorably  with  an  18-year  record  of  1,022  acre-feet 
per  square  mile,  during  the  same  months,  for  the  drainage  area 
above  the  gaging  station  on  Ball  lake  Creek,  near  Lenore,  %oming 
about  30  miles  north  and  west  of  lander.    These  drainage  areas 
are  comparable  in  most  factors  affecting  run-off, 

2  Estimate  given  by  Water  Commissioner,  and  from  past  engineering 
experience* 


is  necessary  to  satisfy  prior  lights  downstream*    There  is  a  sur- 
plus above  all  dexaands  from  the  Big  or  Middle  Popo  %ie  River  during 
the  months  of  April^  liey,  and  Jane  when  the  3?rye  X*ake  Reservoir  is 
being  filled* 

Records  of  discharge  for  1333,  at  the  gaging  station  on  the 
little  Popo  Agle  River  at  Hudson  show  that  there  were  available  for 
storage  2,580  acre-feet  during  the  period  May  IS  to  June  50,  as  com- 
pared with  4,249  acre-feet  for  the  average  of  the  years  of  records 
£t  is  probable  that  the  same  condition  prevailed  for  the  water  supply 
for  storage  in  Frye  lake  and  Shoshone  Lake* 

For  the  purpose  of  determining  the  quantity  of  water  available 
for  storage  in  Frye  Lake,  Christina  Lake,  and  Shoshone  Lake  Reservoirs 
the  best  available  information  obtainable  from  records,  opinions  of 
local  residents  9  and  past  e^erience  have  been  used*    In  all  instances 
the  adjudicated  rights  and  permits  have  been  used  as  the  basis  for 
computation  of  irrigation  water  demand* 

As  indicated  in  Table  1,  the  water  available  for  storage  in 
the  Frye  Lake,  Christina  Lake,  and  Shoshone  Lake  Reservoirs  is 
7,047$  4,249j  and  7,790  acre-feet  respectively* 

liOille  7,047  acre-feet  of  water  are  available  for  storage  in 

1 

the  Fry-a  Lake  Reservoir,  its  present  capacity  is  only  870  acre-feet* 
Christina  Lake  stores  about  1,100  acre-feet^  although  4,249  acre-feet 


1   See  section  of  report  on  existing  water  facilities© 


of  water  are  available  for  storage*   Sjjailarly,  tfiile  7^790  acre- 
feet  of  water  are  available  for  storage  in  the  Shoshone  Lake 
Reservoir,  its  present  capacity  is  only  about  950  acre-feet"  of 
■water© 

A  detailed  survey  of  individual  -units  should  be  made  to 
determine  actual  irrigable  and  irrigated  acreages,  aisoant  of 
diversions,  losses^,  return  flow,  and  other  factors© 


1  See  section  of  report  on  existing  water  facilities* 
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Period  of        Or  TotaI  fo5£5 

Location        Record  :^££      Psfefrgg  fil3!0!^.^ 


X*    Average  monthly  discharge  of  e  with  ^tle  %nd  Klvero" 

Sec  23,      1906-1918  l«-»799  21Jj.Q0  hS&o&fi 

1  Intermittent  S 

R«  3  I*  11  yr« 

2*    Average  monthly  discharge  of3*10©  "*5l'bl1  Po^  %ie  Ki^er* 

S«o.  23,      1906-1918  3*622  7*852        •  179,536 

1  SBJ    $nt©rxaittoni  S 
R«  3  E»         11  yr. 

3*    Computed  average  monthly  di^Pahoe»  Wyoming*  ( 1  minus  2)0 

Sea.  25,      1906-1918  5,OT         13.A8  £79*159 

IS.j    Intermittent  S 
R*  3  E»  11  yr„ 

1 

li.    Average  monthly  discharge  o£l  Bi6  P©P<>  ASie  &T*r» 

3/S  fid«       1907-1917         3*2*79  hsV75  70,037 

S*  t/„  of  1938  1          S  • 

Hudson  at  I»t»'jasi  vtent 

Highway  8  yr* 

triage? 

1 

&    Aw«g»  monthly  discharge  ofh  Bi6  PoP°  *&»  Riveri 

3/8  Mo  1  year  22,166 

3,  W»  of  1938  S 

Hudson  at 

Hl^LT.'ay 

bridge 


Sable  U— AVERAGE  MONTHLY  DISCHARGE,  DIVERSIONS.,  RECOHSTJ5JCTED  FLOW,  MD  YIELDS  „ 
All.  IS  ACES-FEET,  iffl  STATIONS  IN  THE  POPO  AGIB  DR/SINAGB  BASIS* 


Period  of        Drainages  Total  for 

I-S?.SI:L^       Record  „JES$L~         ^?i41  M2£  £al^        £*2£5S£       September      Oetober       Period  Shown 

1«    Average  monthly  discharge  of  Pcpo  Agie  River  at  gaging  station  near  Arapahoe,  Wyosslng,.  below  confluence  with  little  Wind  Kiver0 

Sec  23.,     1906-1918          1,530            22*550  69*5l&       193,091        100,318         £9,993         21,799         &J1OO  k5B,t($5 
T«  1  S.,    Intermittent  Sq.Miu 
R«  3                II  yTo 

2*    Average  monthly  discharge  of  tittle  Wind  River  at  gaging  station  near  Arapahoe,  TByomisg,  above  confluence  with  Popo  Agio  River. 

Seco  23,       1906-1918  716  6,781         20,356         76,600         k5>&2         l$M  6,622  7*858  179*536 

T«  1  S»,    Intermittent  Sq«J&„ 
R«  3  E„         11  yr, 

5*    Confuted  average  monthly  discharge  of  Popo  Agio  River  above  confluence  with  Little  Wind  River  near  Arapahoe,  Wyoming o  (I  minus  2)„ 

See.  23,       1906-1918            Blh            15,769         ,'1,8,688        116,^-91  5b»&6  16,850  13,177         13,5^8  279,159 

T.  IS,,    latesrnittent  Sq.Mi» 

l: 

he    Average  monthly  discharge  of  Little  Popo  Agie  River  at  Hudson,,  Wycs&ngs  near  end  above  confluonae  with  Big  Popo  Agie  River* 

3/8  sd.       1907-1917           3i;-6            5*210         13,57^        27,1*10  12,8^0  3s¥?-9  3.U79         U.075  70,037 

Hudson  at  latesmttcnt 
Highway  8  yr3 

bridge 

5„    Arsnwr*  aenthly  disoharge  of  little  Popo  Agie  River  at  Budson,  Wyoming,  near  and  above  confluence  with  Big  Popo  Agie  River© 

3/3  2d.,  1  year  %6  4, 170  966  2,650  22,166 

S„  W,  of  1938  SqJMi. 

Hudson  at 

bridge' 


2$ 

TajLDSff 


Period  of        Br  Vote!  fo3£> 

location        Becord  -.ember      October        Ported,  Shogna 


X*    Awarag©  monthly  discharge  of;s  ^dth  Vl'ind  River* 

$eo«'2^     1906-1918  lL//99         2li?.C0  k5^^5 

T«  1  S»j,,    Intermittent  S 
R«  5  XI  yr© 

I 

2.    Average  monthly  discharge  of^0©  PoP°  Kiver* 

Seco  235       1906-1918  7*852  179  .,536 

T<,  1  S»3    Intermittent  S 
K*  3  E»  11  yr« 

3*    Computed  average  monthly  di^P2^06*  %oming*  (X  minus  2)o 

See.  23,       1906-1918  3p7         15,52*8  279,159 

*  rj  1  i»*j5    Intermittent  S 
it*  3  ®»         H  yri 

1 

Average  monthly  discharge  or1  BiS  P°P°  Eiver* 

3/3 -mi.  1907-1917  3^79  70,03? 
se  '%  of  1938  S 

Hudson  tit-  Intonaoivtent 
Highway  8  yr_~, 

1 

5«r    ATsr^*  monthly  discharge  ofh  Bi6  PoP°  -^ie  River<* 

3/8  1  year  2,650  22,166 

S«  W*  of  1938  S 

•auason.  at 

Higkmy 

"bridge 


I*— .AVERAGE  MONTHLY  DISCHARGE,  ^VERSIONS,  RECONSTRUCTED  FLOW,  AND  YIELDS 
ALL  IH  ACRE-FEET,,  AT  STATIONS  IN  THE  POPO  AG  IE  DRAINAGE  BASIH0  '  * 

((•ostiwea) 

Pe?.-iod  of       Drainage  Total  for 

Location        ...Bogord         _j£ga_„         April  Ma^r  toe  ^£         Aogttgfe        Se^esfeer      Ogtobar        Pe A od  Shoro 


Average  monthly  discharge  scf  Middle  Fork  Pops*  Agie  River  soar  Leader^  Wyoming,  above  all  diversions  except  from  Rcs^n*  Pork, 
tributary  of  Middle  Fork:,*  " 

Sec  Sk,        1911-1913  8U  1B617         15,882         ses850         lU,013  lsJU5  2,505  3*113  80,397 

To  32  K.,        1918-1925  SqJSi* 
Ro  101  W«  Intermittent 
After  1921  7  yr» 

S©Co  17£ 
To  52  K., 
Rs  100  Wo 

1 

Average  monthly  discharge  of  North  Fork  of  Popo  Agie  River  near  Lander,  %casing» 

Sec*  17s  1  yr«  ll^2  2U„590  9,690  3»H0  9,220  U6,610 

To  2  So.      feie-Sopt©  Sq*Mie 
E81E0  1938" 

Net  Irrigation  Requirements  shown  in  Technical  Bulletin  360  Ue,S*D0Ao  -  lo7  acre-feet  per  acre0 

Percentage  of  Seasonal  Requirement  6  32  hi  18  2  1  100 

Requirement  -  sere-feet  per  acre  3 

including  30  per  cent  conveyance  loss'  Bllj.6  0778  *996  *u37  °°«9  °0?h  20h$ 

3 

Appropriations  from  Middle  Fork  Popo  Agie  River  below  station  at  Leader,  Wyoming,  for  irrigation  of  17£9o5  acres* 

2;!623        13*977  BShl  -  25,51*7 

Appropri ati cms  from  Little  Popo  Agio  River  for  irrigation  of  h.,185  aereso"' 

656         5,i<97  2,239  "  "  °  6'392 

x 

Appropriations  from  North  Pork  of  Popo  Agie  River  for  irrigation  of  8 ,,720  acres o^ 

1,273         6.78U         hA3  -  "  "  12A°° 


Period  of 

Ar©rag0  monthly  discharge 

See*'  23 „      1906- 1918 
T«,  1  S»s  Intermittent 
R*  3  11  yr» 

Average  aonthly  discharge 

Seco  23s  2.906-1918 
Tc-  1  SBj  Intersiittent 
fe«  3  E»  11  yr. 

Computed  aver  ago  monthly 

Sec  23  9  1906-1918 
T*  1S5S  XaterB&ttent 
&•  3  E,  11  yr» 

1 

Average  monthly  discharge  or1  Bi£  p^  Agio  Sw, 

3/8  -mi,        1907-1917  3.^79  4,075  70,037 

$*  %  of  1936  S 

Hudson  at  Intern*,  ktent 

Highway  8 

bridge* 

1 

Ar-raa:*  monthly  discharge  ofh  BiS  PoP°  Elver* 

3/8  ad*  1  year  2  .,6^0  22,166 

§0  Wo  of  1938  S 

Hudson  at 

Highway 

bridge 


•Qr  Total  for 

•.erohar       Ootoher        Period.  Shc/wn. 


0f:e  with  little  Wind  Kiver^"' 

XU799  21aU00  ii58,695 
S 

1 

0f2nce  with  Popo  Agio  Hiver» 
3*622  7*852  179*536 

S 

^gapahoos  Wyastfngo  (j^  minus  2}  o 

3*177        13.*5M!  279,159 


Table,  1©—»AVBRAGE  MONTHLY  DISCHARGE,  DIT/ERSIOES,  RECONSTRUCTED  FLOW,  MD  YIELDS  25 
ALL  II  ACRE-FEET,  AT  STATIONS  IH  THE  POFO  AGIE  DRAIWAGE  BASI!0 

(ecntizBaed) 


~*  Total  for 

llSS&i?!0-,         Rsoord         ,__lrga  Msg;  Jwne  Jkljr  August      September      October        Period  She 


Appropriations  from  Roaring  Fork  above  gaging  station  at  Lander,  %©miHg,  to  supply  Enterpriss  Bitchy  to  Irrigate  3,870  axsroso^ 

1,581         1,530  765  -  3,876 

Reconstructed  Rum«off  of  Middle  Fork  of  Popo  Agie  River  above  the  gaging  station  near  Lender,  lyoming,,    (S«  of  6  and  12)  c 

84 

Sq0Mi0  i96l7         17,1*63        1;0,380         lij.,780         1^15         2,505         3,113  84,273 

Yield  in  acre-feet  per  square  mil©  above  gagiag  station  on  Middle  Fork  of  Popo  Agi©  River  Hear  Leader,  Wyoming*. 

84 

SqJUU  19o2  fr0C  U81  176  52,6  29.8  37*1 

Total  run-off,  April  to  October  inclusive.,  of  Middle  Fork  of  Popo  Agie  River  Drainage  above 

gaging  station  near  Lender  in  aere-feet  per  square  mile  IcOOlj. 

Run-off  of  Roaring  Fork  above  Point  of  Diversion  of  Enterprise  Ditch©    (Yield  per  square  ail©  from  lk}a 

15  £ 

Sq0Mi0  288  3*120         7e215  2,&0  789  hkl  556  15*055 


Irrigation  Requirements  of  Lends  under  Enterprise  Ditch,  or  3,870  acres,    (Based  on  1»7  aere-feet  per  acre  plus  30  per  cent  ditch 
loss  as  shown  in  8)0 

565         3,011  3fl855         1,691  190  93  9^5 

Water  available  for  storage  in  Fry©  Lake*,    (Run-off  15  minus  Irrigation  Requirements  16  of  land  under  Enterprise  Ditch 
to  July  15)o 

288  20555  U»20l»  - 

Water  Available  for  Storage  in  Frye  Lake  Reservoir  in  aere-feet"*'  >?/>04f 


23 


Period  of        Dr  1'otRl  fo3£> 

tocatioa        Record  !,2*2£      Oetoher  ^l^Bi^IL 


X.    Awage  monthly  discharge  of;e  *****  I*ttl?  Wind  River*"' 

■    Sec  23,     1906-1918  lU799         219&00  1*58  ,,695 

T*  1  S0JV    Xntera&tfato*  S 
R«  3  11  yrw 

2c    Average*  monthly  discharge  of310©  1wibh  PoP° 

Sec«  23,      1906-1918  3*622  7*352  179,536 

Tc.  t"S*,    Intermittent  S 
&•  3  S»  II  yr. 

3,    Confuted  average  monthly  di^^hoe,  Wyoming*  (I  minus  2)o 

Sec.  23,       1906-1918  5,177         13,5^8  879,199 

T.  IS,S    iatenail^ent  S 
R*  3  1.1  yr» 

1 

h*    Average  monthly  discharge  of1  Bi6  PoP°  A£ie  Hivor* 

f/8  ai.        1907-1917  3»U79  U,075  70,03? 

Se  W*  of  X93B  S 

Hudson  &t;  Iritemi  vteat 
Highway  8  yr, 

1 

S„-    ATsraa*  skmthly  discharge  ofn  BiS  PoP°  Ag*©  River « 

3/8  1  year  2.^0  22,166 

S.  W»  of  1938  S 

Hudson  at 

Highway 

"bridge 


Table  lo— -AVERAGE  MONTHLY  DISCHARGE,  DIVERSIONS,  RECONSTRUCTED  PLOW,  AND  YIELDS 
ALL  IN  ACHE-FEET,  AT  STATIONS  IN  THE  POPO  AC-IE  DRAINAGE  BASIN,  ' 

(concluded) 

Period  of       Drainage  Total  fop 

i££Ki2E       .Beoord  Area  ..        ig£*I  Mffi  jggwt      September      October       Period  Shown 

18*    Rnn«eff  free  drainage  area  above  Christina  Lake.    (Yield  per  square  mile  from  lU) » 

6 

8q.ltt„  115  1»8U8  2,886  1,056  316  179  223  60023 

7 

^ater  available  for  storage  in  Christina  Lake  Reservoir  in  acre -feet o  k,2k9 
19o    Sun-off  from  drainage  area  above  Shoshone  Lake,,    (Yield  per  square  sail©  from  $k)0 

11 

Sq„Mie  211  2S288  5,,29l  la936  579  328  1^08  11,01a 

7 

Water  available  for  storage  in  Shoshoa©  Lake  Reyervoir  in  aero-fee  to  7^790 
20 o    Beeonstrueted  run-off  of  Little  Popo  Agio  River  above  edging  station  at  Hudson*,  Wyoming*    (Sun  of  h  and  10)  o 

5,210         1^230        30,907         15*079  5M&  5M19         hoOlb  76sii29 


1  Gaging  station  reoords  obtained  from  HoS.,Go,S»  'Water  Supply  Papers0 

2  Jfeas-ured  on  Forest  Servioe  Map* 

"  Appropriations  in  Amount  of  Adjudicated  Water  Rights  and  Permits  plus  30  per  cent  conveyance  loss,,  Met  requirement  --  1»7  ee re-feet 
per  acre  per  season,  monthly  us©  as  follows:  May,  6?Sj  June,,  32&  July,  kl%%  August,  18$s  September,,  0>i  October ,  J#|  in  accordance 
mth  requirements  stated  in  Technical  Bulletin  36„  U»S<,DaA«>    Based  on  all  requirements  bsissg  met  up  to  July  15& 

Ij.   Does  not  include  Excess  of  Sun-off  over  Requirements  during  months  of  September  and  October.,  uSiich  would  not  b®  available 
until  after  the  need  for  storage  had  passed^    Water  will  be  stored  during  April*,  Mayfl  and  June,,    There  ie  a  deficiency  during 
July  and  August* 

5    Based  on  diversion  equal  to  25„5  cubic  feet  per  second  capacity  of  supply  ditch  -bo  Reservoir.,  as  shov,n  in  Stat©  Engineer's 
office  (May  1  to  July  15  inclusive)  & 


There  are  adjudicated  mter  rights  and  perrd.ts  totaling 


1 

714.64  cubic  feet  per  second  for  the  irrigation  of  48,659.5  acres 

of  land  from  the  three  forks  of  the  Pope  Agie  River  and  their  tri- 

butaries »    These  -rater  rights,  most  of  which  are  adjudicated,  date 

back  to  1870*    The  primary  or  original 

appropriations  from  the 

various  streme  ©re  as  follows  s 

Stream 

Cubic  Feet 
per  Second 

Acres 
8,717*57 

Utorth  Fork  of  Popes  Agie 

151.67 

Tributaries  of  north  Fork  Popo  Agi© 

IAS 

102*00 

Big  or  Mdle  Fork  Popo  4gi® 

227*54 

15,303,17 

Tribatari.es  of  Middle  Fork  Popo  Igie 

3.7^965*40 

Little  Popo  Agio 

6S#26 

Tributaries  of  Little  Popo  Agis 

«  it?**  r-fs 

6»,  U  »' 

It  is  believed,  from  conversations  with  local  engineers 
and  others,  that  all  lands  covered  by  these  appropriations  are 
not  actually  under  irrigation.    In  addition  to  the  above,  there 
are  the  following  Mechanical  Rights? 


Big  or  Middle  Popo  Agio      Aug.  10,  1888 

Jan,,  26,  1910 
5,  1919 


North  Fork  Popo  Agio 


1879 


40.70  Cu.Ft.per  Sec* 
40.00  »  2 

20.00  "  3 

25.00  n 


1  Records  of  State  Engineer's  office,  Cheyenne,  Wyoming,  June  1958* 

2  Mot  in  use. 

S   Headgate  above  all  diversions  except  Enterprise  ditch  from  Roaring 
Fork. 


Power  rights  will,  not  Interfere  with  the  diversion  of  water 
for  irrigation  use,  as  the  water  reverts  to  the  stream© 

The  following  Reservoir  Permits  have  been  approved  by  the 
State  Engineer  and  are  in  good  standing? 


Haas  of  Reservoir 
Louis  Lake 
Louis  Lake 

Enterprise 

Worthing  ifea&ow 
Christina 


Use  of 
Water 

Jrr.&  Power 

Power 


Bom* 

Irrigation 

Irr»,  Stk*^ 
Doa« 


Storage  in 
Acre-Feet 


8,015»7  A«F» 
8,015.7  A.F. 

870«0  A„F. 

46?„5  A.P. 
2,452*25  A«F« 


Source  Of  Supply 

Little  Fopo  Agi© 

Little  Popo  Agi© 
and  Louis  Creek 

Roaring  Fork  and 
Townsend  Greeks 

Roaring  Fork 

Little  Popo  Agi© 


There  are  included  appropriations  from  the  ULddle  Fork  of 
2„0Q  cubic  feet  per  second  and  S»40  cubic  feet  per  second  for  muni- 
cipal use  in  the  town  of  Lander,  with  priority  dates  of  February  25, 

1905,,  and  October  16,  1920*    ?fere  is  also  a  permit  dated  January  27, 

1 

1916,  for  the  us©  of  187.4  cubic  feet  per  second   from  the  Little 
Popo  Agio  for  domestic  purposes© 

In  addition  to  the  foregoing  appropriations,  there  are  water 
rights  from  the  Middle  Fork  and  its  tributaries  for  a  secondary  or 


supplemental  water  supply  to  irrigate  1,729*18  acres;  supplementary 


1   Permit  13,252  -  Ifey  1,  1915  -  27*4  cu9  ft*  per  second  for  power 
purposes «    Enlargement  Permit  5,575  -  Jan»  27,  1913  -  for  100  cu« 
ft.  per  secondo   Notice  of  failure  to  complete  mailed  to  applicant* 
Plant  apparently  not  constructed,) 


2   1,590  acres  under  Enterprise  ditch© 


rights  from  tributaries  of  the  Little  Fopo  Agio  for  1,838.15  acres; 
and  similar  rights  from  the  North  Fork  and  its  tributaries  covering 
543 o 19  acres©   These  appropriations,  except  lands  -under  the  Enter- 
prise ditch  (Priority  September  27^  1902),  have  priority  dates  of 
1915  and  later©    The  lands  in  the  area  irrigated  by  these  supple- 
mental supplies  are  included  since  they  have  original  appropriations  „ 
There  are  £5Q«39  acres  which  are  irrigated  under  an  original  appro- 
priation through  the  Ray  ditch,  from  the  South  Fork  of  the  Little 
Wind  River,  which  are  supplemented  from  the  North  Fork,  but  are  not 
included  in  the  tabulation*   lloere  is  also  an  old  right  to  use  ths 
•waters  of  Christina  and  Gustave  Lakes  for  Brining  purposes,  but  tide 
has  not  been  used  for  some  time  and  it  is  reported  by  the  water 
commissioner  that  there  will  be  no  objection  to  its  cancellation., 
It  would  be  advisable  to  have  this  cancellation  effected  before 
construction  is  undertaken  at  Christina  Lake. 

Irrigation  Requirements 

The  seasonal  net  requirement  for  this  section  of  Wyoming  is 

1«7  acre-feet  per  acre,  distributed  monthly  by  percentage  of  total 
1 

as  follows s 

May     June     July    August   Sent©     Oct®.  Season 
Percentage      8        32       41         18         2  1  100 

Acre-Feet     .10      ,54      .70        .51      .05        .02  1.70 


1   "Irrigation  Requirements  of  the  Arid  and  Seiai-arid  Lands  of  the 
Missouri  and  Arkansas  River  Basins,'1  U«S.1).A.  Technical  Bulletin 
Ho.  56,  March  8,  1928. 


Under  "Wyoming  law,  an  appropriation  of  1  cubic  foot  per  second 
may  be  made  for  each  70  acres  of  land  to  be  irrigated.  Information 
from  several  sources,  supported  by  windshield  surveys,  indicates 
that  about  75  per  cent  of  the  lands  covered  by  water  rights  are 
actually  irrigated.    This  would  indicate  a  lower  duty  of  water  and 
a  higher  seasonal  requirement  than  permitted  under  the  State  Law. 

On  the  basis  of  1#70  net  acre-feet  per  acre  per  season,  dis- 
tributed as  previously  stated,  with  estimated  conveyance  loss,  from 

the  outlet  of  the  reservoir  to  the  point  of  application  plus  evapora~ 

o 

tion  and  seepage,  of  50  per  cent,    the  following  amounts  of  water  in 
acre- feet  would  be  required  to  irrigate  one  acre  a 

May  June  July  Aug.  Septa  Oct,  Total  for  Season 
0,204     lo083       1.394     0«612        0,038        0.034  5,40 


At  present,  the  use  of  water  for  irrigation  purposes  ordinarily 
starts  about  the  middle  of  May  and  continues  until  fall,  subject  to 


Mr,  B.  Fo  Cochrane,  District  Water  Commissioner,  Water  Division  5, 
Wyoming,  says,  however,  that  from  actual  experience  on  Ms  own  ranch, 
located  about  5  miles  southeast  of  Lander,  this  amount  is  not  suf- 
ficient.   He  estimates  that,  in  order  to  irrigate  land  in  this 
vicinity  adequately,  about  1  cubic  foot  per  second  for  each  45 
acres  of  irrigated  land,  or  a  continuous  flow  for  a  period  of  60 
day3  (£„75  acre-feet  per  season),  is  required. 

Estimate  of  Water  Utilisation  Personnel,  confirmed  verbally  by 
Ralph  Par shall,  Senior  Agricultural  Engineer,  Bureau  of  Agricul- 
tural Engineering* 


Present  Irrigation  Practice 


the  limitation  of  the  available  water  supply*   While  there  is  no 
definite  inforraation  available*  it  is  very  probable  that  an  excess 
of  water,  for  irrigation,  is  being  used  during  the  period  of  high 
run-off*    Continuation  of  this  practice  -will  result  in  an  increased 
acreage  of  seep  and  alkali  land.    Ifore  adequate  storage  should  re- 
sult in  a  sore  beneficial  use  of  irrigation  water,  in  that  the 
application  of  water  can  be  more  nearly  adjusted  to  the  seasonable 
requirements a 


m 

KXXSTIMI  WATER  FACILITIES 

The  principal  existing  facilities  in  the  area  are  three 

small  reservoirs  and  distribution  systems  supplying  irrigation 

1 

■water  to  three  irrigation  districts*     The  storage  reservoirs ,  all 
located  within  Washakie  National  Forest,  ares    Fry©  Lake,  Christine. 
Lake,  and  Shoshone  Lake,  which  serve  the  Enterprise  Public  Irriga- 
tion Qlstrict,  the  little  Pop©  Agie  Irrigation  District,  and  the 
North  Fork  of  Popo  Agie  Public  Irrigation  District,  respectively* 

Sfee  LaSfiB 

Trye  Lake  is  an  artificial  lake  located  at  an  elevation  of 
8,500  feet  on  Townsend  Creek,  a  tributary  of  Sawmill  Greek,  which 
is  a  tributary  of  the  Middle  Fork  of  the  Popo  Agie  River*    The  late 
occupies  ports  of  Sections  26,  £7,  54 ,  and  S3  in  Ta  r5Z  2J»,  R«  101  W« 
The  watershed  above  the  reservoir  has  an  area  of  approximately  "ZO 
square  miles a"   The  lake  was  formed  by  the  construction  of  an  earth- 
fill  dam,  under  Reservoir  Permit  Kb,  4,5,55  R,  approved  by  the  State 
Engineer,  dated  August  SO,  1955,  to  store  870  acre-feet  with  a  saadsua 

1  See  Map  S  in  Appendix* 

Z   Area  figured  from  Forest  Service  Map  of  Washakie  National  Forest* 

S5 


water  depth  of  15  feet,"'    The  source  of  the  water  supply  is  Roaring 
Fork  and  Townsend  Creek,  both  tributaries  of  the  Middle  Fork  of  the 
Popo  Agie  River.    The  diversion  works  from  Roaring  Fork  are  located 
in  the  SEj  NE|,  Sec.  S3,  T.  32  N.,  R.  101  W.    The  dam  was  not  com- 
pleted o    It  is  estimated  that  the  present  capacity  of  the  reservoir 

p 

is  approximately  400  acre-feet,    with  5  feet  of  freeboard* 

Water  is  released  from  the  reservoir  through  a  wooden  flume 
and  flows  down  Townsend  Creek  to  Sawmill  Creek,  from  which  it  is 
diverted  into  the  Enterprise  Ditch*. 


Christina  Lake 

Christina  Lake  is  near  the  head  of  the  Little  Popo  Agie 

River,  near  the  Continental  Mvide,  at  an  elevation  of  about  10,500 

feet »    It  is  located  in  Sections  7  and  8,  T«  30  N»,  R*  101  W«  The 

watershed  has  an  area  of  about  6  square  miles*     Reservoir  Permit 

No»  4,625  R,  dated  July  20,  1955,  was  approved  by  the  State  Engineer 

for  the  storage  of  2,452.25  acre-feet  with  a  maximum  water  depth 
1 

of  10  feet.  The  existing  dam  at  Christina  Lake  yjus  built  about  1890 
to  supply  water  for  a  hydraulic  mining  project^  It  has  a  territorial 
permit  dated  September  1338.,  -    The  project  was  abandoned  after  a  few 

^  Records  of  State  Engineer's  office,  Cheyenne,  Wyoming,  June  1939 « 
g 

Capacity  f igures  not  available.    Estimated,  by  County  Surveyor,  at 
400  acre-feet. 

cr 

Area  figures  from  Forest  Service  Map  of  Washakie  National  Forest* 

f  As  per  decree  of  Court  of  the  Third  Judicial  District,  dated  June  6, 
1890,  in  the  matter  of  the  application  for  an  adjudication  of  the 
priorities  of  rights  to  use  water  for  beneficial  purposes,  in  Water 
District  No*  8  on  Rock  Creek,  a  tributary  of  Sweetwater  River  in 
the  County  of  Fremont,  State  of  Wyoming,  Tabulation  of  Water  Rights 
in  Water  Division  No.  3,  p.  180. 


years  of  operation  and  has  not  been  used  for  mining  purposes  since* 
During  a  period  of  water  shortage  for  irrigation,  some  of  the 
settlers,  because  the  outlet  was  clogged,,  blasted  out  a  section  of 
the  dam-  to  release  same  of  the  water,  with  the  result  that  there 
is  a  considerable  hole  in  the  center  of  the  dam.    At  the  present 
time,  the  lake  stores  about  1,100  acre-feet  of  water. ^    Waters  from 
the  lake  are  released  into  Little  Popo  Agie  River,  from  which  they 
are  diverted  by  the  ditches  which  serve  the  Little  Popo  Agie  Irriga- 
tion Ditch.    The  Big  Corral  Ditch  diverts  from  the  Middle  Fork  of 
the  Popo  Agie  River  above  its  confluence  with  the  Little  Popo  Agie 

River.    Listed  below  are  the  ditches  and  approximate  acreage  served 
3 

by  each* 


Name  of  Ditch 

Acres. 

Headgate  Location 

Shedd  Ditch 

568 

SW|SE&  Sec. 

23, 

T. 

33  No, 

Ro 

99  W 

Rogers  and  Gregg 

695 

SlfrSEt;  Sec. 

7, 

T» 

33  Na, 

% 

98  W 

Rogers  and  Gregg  No* 

2  602.3 

NWi-Sli  Sec. 

5, 

T- 

35  No , 

Re 

98  W 

Lyons  and  Extension 

922.76 

Sec. 

24, 

T, 

33  No, 

Ro 

99  W 

Millard  Ditch 

819.2 

NW&SEi  Sec. 

26  , 

T* 

33  N., 

Ro 

93  If 

Big  Corral  Ditch 

762.8 

SWj  Sec. 

20, 

T. 

34  No, 

R* 

9S  ¥ 

Total 

4,459.56 

Reported  by  B,  F«  Cochrane,  Water  Commissioner. 

Estimated  from  information  supplied  by  Soil  Conservation  Service 
Project  Engineer,  Lander,  Wyoming. 

Records  of  State  Engineer '3  office,  Cheyenne,  looming,  June  1939, 


.ghoshopft  I&ke 

Shoshone  Lake  is  located  on  Shoshone  Creek,  a  tributary  of 
the  North  Fork  of  the  Popo  Jlgie  Iliver,  in  Sections  4  snd  5,  T.  S£  N#, 
and  Sections  34  and  55^  T.  55  H.,  all  in  R*  1X32  W.,  at  an  elevation 
of  about  10,000  feeto    Shoshone  Creek  runs  through  the  lake  about 
4  miles  above  its  junction  with  the  North  Fork*    $he  Creek  has  a 
drainage  area  of  about  11  square  sidles  above  the  lake*   The  pre- 
sent dam,  built  in  19S4  largely  with  funds  furnished  by  the  Federal 
Government  under  the  drought  relief  program,  is  a  log  crib  filled 
with  earth  and  provided  with  wooden  gate  and  wasteway  in  the  center 

of  the  dam*    Water  is  released  from  the  reservoir  Into  Shoshone 

3 

Creek*   The  reservoir  stores  about  950  acre-feet  of  water 0  "  fho 
water,  which  is  -diverted  from  the  North  Fork  of  the  Popo  Agie  Elver, 
is  distributed  to  the  land  through  52  separate  ditches 9 

Stock  and  Domestic  Water 

There  has  been  some  stock  water  development  in  the  area  in 
the  form  of  storage  ponds  and  spring  development*    In  general,  the 
supply  of  water  for  stock  purposes  seems  to  be  adequate*   Due  to 
the  presence  of  salts  and  minerals  in  some  subsurface  waters,  people 
living  near  flowing  streams  have  been  using  surface  water  for  domes- 
tic purposes*    Whenever  the  creeks  xeach  flood  stage,  the  surface 


1  Estimated  from  information  furnished  by  Soil  Conservation 
Service  Prefect  Engineer,  Lander,  Wyoming * 


water  is  not  fit  for  human  consumption,  and  numerous  operators  in 
the  vicinity  of  lander  haul  water  from  town*    in  general,  the  domes- 
tic water  shortage  can  be  alleviated  or  overcome  by  proper  well  con- 
struction* 

Ditches 

All  of  the  ditches  conveying  water  to  the  lands  that  are  to 
be  benefited  by  supplemental  water  from  storage  are  operating  under 
permits  approved  by  the  State  or  have  adjudicated  right So 

B^^Mon  Districts 

The  Enterprise  Fablic  Irrigation  District  is  a  regularly 
formed  public  irrigation  district  under  the  laws  of  the  State  of 
%ondnge    This  district  has  an  area  of  6,700  acres»    The  Enterprise 
Ditch,  which  serves  this  district,  supplies  5,878  acres  of  lands 
covered  by  permits  and  adjudicated  rights,  of  which  3,337  acres  are 
within  the  districts   Water  stored  in  Frye  Lake  will  supplement  the 
direct  flow  appropriations  within  the  boundaries  of  the  district « 

The  North  Fork  of  Popo  igie  Public  Irrigation  District  is  & 
regularly  formed  public  irrigation  district  under  the  laws  of  the 
State  of  Wyoming*    This  district  has  an  area  of  11,830  acres  e  The 
numerous  ditches  serving  the  district  supply  8,720  acres  of  lands 
covered  by  permits  and  adjudicated  rights  of  which  7,919  acres  lie 


within  the  district.    Yaater  stored  in  Shoshone  Lake  will  supplement 
the  direct  flow  appropriations  within  the  boundaries  of  the  district, 

It  appears  that  an  attempt  was  made  to  form  the  little  Pope 
Agio  Irrigation  District  tinder  the  looming  Revised  Statutes,  1931, 
Chapter  1121,  Article  7,  Irrigation  Districts*    The  State  Engineer, 
in  a  letter  to  the  District  Water  Utilisation  Supervisor,  Bureau 
of  .Agricultural  Economics,  stated  as  follows  t    "The  Little  Popo 
Agie  irrigation  District  was  formed  by  Court  action  under  the  old 
irrigation  district  law#   According  to  our  best  information,  the 
preliminary  engineering  report  on  this  district  was  approved  by 
the  State  Skigineer  on  July  80,  1935,  but  we  do  not  have  instructions 
as  to  when  the  district  was  created  by  Court  action* w   The  County 
Clerk  of  Fresscnt  County,  ^ommgg  under  the  date  of  June  IS,  1959, 
wrote  to  the  District  Water  Utilization  Supervisor,  Bureau  of  Agri<» 
cultural  Economics  as  follows a    "As  to  the  Little  Pope  Agie  Irri- 
gation District ,  we  have  no  record,  and  the  records  of  the  Clerk 
of  the  Court  show  it  to  be  in  a  rather  unsettled  state  on  account 
of  objections  to  the  formation  of  a  district  by  a  number  of  the 
ranchers  that  would  cone  within  the  said  district©" 

A  snap  is  on  file  with  the  State  Engineer  shoeing  the  appro- 
priations for  irrigation  in  the  little  Popo  Agie  Valley  but  does 
not  delineate  the  boundaries  of  the  irrigation  district,,    A  map 
prepared  by  a  private  engineer,  supposedly  to  accompany  a  petition 


for  the  formation  of  a  public  irrigation  district  under  the  Provi- 
sions of  Chapter  123,  Session  Laws  of  Wyoming,  1937,  shows  the  boun- 
daries of  the  proposed  district <,    There  is  no  evidence  to  show  that 
this  map  has  been  f  iled*    ^he  area  included  within  the  boundaries 
indicated  on  this  map  is  5,900  acres*    The  ditches  shown  on  the  map 
serve  4,459  acres  of  lands  covered  by  permits  and  adjudicated  rights 
of  -which  3,336  acres  lie  within  the  proposed  district  c    %ter  stored 
in  Christina  Lake  will  supplement  direct  flow  appropriations  within 
the  boundaries  of  the  proposed  district© 

Chapter  125  of  the  Session  Laws  of  Y/yondng,  1937,  provides 
that  Public  Irrigation  Districts  rasy  be  organized  w  *»»  to  provide 
for  the  creation,  incorporation,  conduct  and  operation  of  public 
irrigation  districts        5    to  provide  for  and  restrict  the  lia- 
bility of  such  districts  for  the  payment  of  indebtedness  or  other 
obligation  solely  to  (1)  revenues,  income,  receipts  and  profits  of 
such  districts  derived  from  the  operation  of  the  iiiorks,  systems, 
plants  and  properties  owned  or  operated  by  such  districts,  and 
(2)  to  the  issuance  or  sale  of  warrants,  notes,  revenue  bonds  or 
other  evidences  of  indebtedness  payable  solely  from  such  revenues, 
income,  receipts  and  profits j  to  provide  that  such  districts  shall 
have  no   powers  of  taxations  to  prohibit  the  payment  of  indebtedness 
of  such  districts  by  or  from  taxation!  to  authorise  the  making  of 
water  appropriations  by  such  districts 3  to  provide ,  among  other 


powers  of  such  districts,  for  the  acquisition,  construction  and 
operation  by  such  districts  of  irrigation  a-nd  storage  works  $  power 
plants,  transmission  lines,  service  and  distribution  of  water  within 
or  beyonci  the  boundaries  of  such  districts j  to  authorise  the  charge 
and  collection  by  such  districts  of  reasonable  and  non-discrimin.atosy 
prices ^  costs,  rates,  rents  or  fees  for  water,  power  and  other  coin.- 
iaod±ties,  facilities  and  services  sold,  furnished  or  supplied  by 
such  districts 5  to  provide  for  the  creation  of  certain  funds  by 
such  districts  in  connection  with  operations  under  this  Actj  *»*  w 


¥ 

ECONOMIC  CONDITIONS  Pf  THE  AREA 

Fiscal  Conditions 

Financially,  Fremont  County  is  in  good  condition*    For  the 

last  tax  year  (1938),  approx:tote3.y  80  per  cent  of  the  taxes  have 
1 

been  collected,    and  over  the  past  10-year  period  tax  collections 
have  averaged  between  8S  to  90  per  cent* 

The  county  takes  a  tax  deed  to  property  after  it  has  become 
delinquent  for  4  years,    The  county  commissioners  then  dispose  of 
this  land  as  best  they  can*    At  present,  the  county  holds  tax  title 
to  55,134  acres,  which  is  valued  at  $529,429 •    The  county  also 
holds  tax  title  to  a  considerable  amount  of  taxable  property  of 
the  town  of  Hudson*    This  is  due,  probably  to  the  fact  that  most 
of  the  mines  have  closed  entirely  or  serve  only  local  demands « 
These  are  known  locally  as  tswagon  nines. a 

Fremont  County  lias  no  bonded  indebtedness*    Some  of  the 
school  districts,  however,  are  bonded*    The  bonded  indebtedness 

1  Taxes  not  paid  by  August  1  'will  be  advertised  for  tax  sale* 
Second  installment  of  taxes  becomes  delinquent  Hay  10« 

2  Statements  of  County  Treasurer,  Fremont  County,  Wyoming* 
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of  school  districts,  either  partly  or  wholly  within  the  three 
irrigation  districts,  is  shown  in  the  following  tabulations 


District 

Issue 

Bate.  Issue 

Rate  of  Int. 

Date  Due 

Balance  Dug. 

1 

$65,000 

5/1/36 

Serial 

$61,000 

Z 

5,200 

8/25/20 

6 

8/25/45 

2,000 

8 

1,500 

7 A/52 

4i 

7/1/42 

1,500 

SI 

V  ■  '■" 

1/1/21 

8 

VV46 

2,000 

The  records  of  the  county  treasurer  reveal  no  outstanding 
indebtedness  for  the  irrigation  districts o 


loans  and  Grants 

As  of  June  1,  1339,  Farm  Security  Mn&ixistration  had  loans 

totaling  #8,S5S  for  the  three  irrigation  districts*    There  T»ere 
1 

no  grant  cases© 

It  appears  that  most  of  the  operators  are  not  heavily  in- 
dsbted*    However,  in  considering  their  financial  condition^  the 
fact  that  most  of  the  ranches  are  under-stock  from  25  to  50  per 
cent  of  their  normal  capacity  is  significant »** 

rumiiii  nmnimn  Hi  hi  ■  i  ii  urn  a  i   ■  r   ii  ii  in  1 1  t  mi  mini 

1  Data  furnished  by  Fans.  Security  Administration  office  at  Lander fl 
Wyoming © 

2  "Understocked"  estimates  furnished  by  Fara  Security  Administra« 
tion  representatives  at  lander,  Wyoming© 
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Land  Values 

The  assessed  land  values  have  varied  but  little  in  the  past 
1 

10  years. 

Lands  within  the  three  irrigation  districts  are  subject  to 
levies  varying  from  17  to  28  mills.    The  tax  per  acre  on  the  various 
classes  of  lend  is  shown  in  the  following  tabulations; 


Class  of  Land 

Assessed 
Value 

Tax  per  acre  based  on 
17          £5  28 
Mills    Mills  ]tllls 

Grazing 

$  1*94 

,05 

,04 

,05 

Irrigated  cultivated  (1st  class) 

38«6S 

*66 

*S9 

1.08 

Irrigated  cultivated  (End  class) 

21.10 

•36 

,49 

,59 

Uncultivated  land  with  water  right 

14,67 

,54 

,41 

Irrigated  pasture 

11.64 

,20 

,27 

M 

Dry  farm 

5*99 

.10 

,14 

,17 

In  recommending  water  improvements  commensurate  Td.th  land  value 
it  must  be  remembered  that  the  above  levies  per  acre  are  a  legitimate 
cost  which  the  land  must  support,  .  The  tax  per  acre  on  irrigated  land 
is  relatively  high  in  view  of  the  fact  that  the  bulk  of  the  land  is 
devoted  to  the  production  of  alfalfa  or  feed  crops* 


Statement  of  County  Treasurer,  Fremont  County,  Wyoming* 

1938  Assessed  Land  Values,  Fremont  County,  Wyoming,    Values  obtained  from 
County  Assessor,  Fremont  County,  looming.    These  values  are  representative 
of  the  area  with  which  this  report  is  concerned  according  to  -che  County 
Treasurer  of  Fremont  County,  Wyoming,. 


The  operators  within  the  three  districts  operate  a  total  of 
28,713  acres,  of  which  24,480  acres  are  located  within  the  boundaries 
of  the  three  irrigation  districts.    Eighty-eight  per  cent  of  the  land 
operated  is  owned  by  individuals  residing  in  the  area  or  immediately 
adjacent  to  it,  while  only  1  per  cent  is  owned  by  individuals  who  do 
not  reside  in  or  near  the  area.    Corporations  own  11  per  cent  of  the 
area  operated* 

Of  the  97  farm  units,  59  per  cent  are  owner-operated.  Part 
owners,  or  owners  additional,  operate  9  per  cent  of  the  units;  tenants 
operate  24  per  cent;  managers,  1  per  cent?  and  unknown,  7  per  cento 

With  an  ownership  and  tenure  pattern  as  indicated  above,  a  pro- 
gram designed  for  proper  land  use  and  conservation  of  water  resources 
should  encounter  no  difficulties  as  both  owners  and  operators  are  cog- 
nisant of  the  basic  problems  within  the  area*    Supplemental  storage  is 
needed  for  late  summer  irrigation  to  bring  about  maximum  utilisation 
of  land  resources.    The  people  within  the  area  realize  this,  and  full 
cooperation  may  be  expected., 

1 

Types  of  Farming 

Stock  farms  and  ranches,  general,  and  crop  specialty  farms  are 

the  most  important  types  of  fanning  to  be  found  in  this  area,  as  is 

p 

revealed  by  the  following  tables 

This  section  of  the  report  is  based  primarily  on  data  contained  in 
the  following  publications    Hunter,  Byronj  Pearson,  H«>W«$  and  Yass, 
A.F.  -  "Type  of  Farming  and  Ranching  Areas  in  Ytfyoming,"  «  Experiment 
Station,  Laramie,  Wyoming,  Bulletin  228,  July  1958, 

2  This  distribution  is  for  the  area  of  which  the  three  irrigation 
districts  are  a  part. 


In>eof  Farm  Pbt  cent 

Stock  farms  and  ranches  Z4-. 

General  SI 

Crop  specialty  20 

Cash  grain  8 

SaLiWjuffieing  8 

Uhclsssifieti  6 

Part-time  4 

Dairy  4 

Poultry  2 

Truck  1 

Abnormal  Z 

W  jW  WWW 

Total  100 


Sources    19S9  Census 

The  above  classification  was  made  in  accordance  with  defini- 
tions as  used  in  the  Census  ,  with  but  one  exception*    To  asset  Wyo«. 
Edng  conditions  best,  "animal  specialty"  and  "stock  ranch"  farms 
have  been  combined  to  form  one  group,  or  type,  "stock  farms  and 
ranches*"   Some  of  the  f arras,  in  irrigated  districts,  classified 
as  "animal  specialty"  are  simply  farms  on  which  lambs  or  cattle 
were  fed  during  the  fall  and  winter  for  60  days  or  more,  the  live- 
stock being  purchased  as  feeders  at  the  beginning  of  the  feeding 
period* 

Of  the  "crop  specialty"  farms,  hay  production  is  the  most 
important*    la  the  Little  Popo  Agie  Irrigation  District,  some 
sugar  beets  are  raised,  but  the  acreage  devoted  to  this  crop  is 
very  limited,  and  a  material  increase  in  acreage  cannot  be  expected 
as  marketing  facilities  are  not  satisfactory* 


While  only  4  per  cent  of  the  farms  wer©  classified  as  "daixy^ 
it  is  generally  agreed  by  people  familiar  mth  tha  area  that  daixyin 
is  increasing  in  importance  and  will  probably  continue  to  increase  • 
in  the  future*   Tito  creameries  are  maintained — on©  at  Lander  and 
one  at  Ei"?erfcon—- thus  affording  dairy  operators  adequate  markets 
for  produce  which  is  not  consumed  by  the  families* 


Productive 


Only  a  limited  amount  of  data  applying  specifically  to  tfe© 
productive  capacity  of  the  area  is  available*   Detailed  far®,  plans 
end  investigations  icpJL  probably  rewal  a  idcto  variation  from 
yields  given  "balcw* 

A-^srags  Yieldar 
Crop  Yields 


Wheat  S3  Bu* 

Barley  40  Bu* 

Cats  40  Bu* 


Alfalfa  T„ 
Sugar  Beets  13-14  T» 

Uative  Hsy  l|  T* 

lha  abo^e  yields  do,  however ^  represent  what  may  b©  expectsc 

under  existing  conditions*  With  a  late  summer  irrigation,  vdiich  It 


1    These  yields  apply  specifically  to  the  area  under  consideration* 
as  furnished  by  the  County  Agent's  and  Farm  Security  Adminis- 
trations offices  at  Lender.,  Yfyradng* 


to  be  supplied  $xm  the  proposed  reservoirs,  it  is  felt  that  grain 
yields  can  be  increased  from  5  to  IS  bushels  per  acre*   <An  increase 
in  alfalfa  ytelds  of  at  least  1/2  ton,  and  under  especially  favor- 
able conditions  a  ton,  Bsay  be  ejected*.   Native  hay,  which  is  most!; 
sub-irrigated,  would  not  be  affected* 

As  indicated  in  the  section  on  !8Xand  Use,"  alfalfa  and  feed 
crops  C02spr5.se  over  70  per  cent  of  the  acreage  devoted  to  crops « 
These  crops  are  to  benefit  from  the  storage  of  supplemental  •water,".; 


livestock  production,  ishieh  predoasisaates  in  the  area,  con- 
sists priiaarily  of  range  cattle  and.  sheep,  dairy  and  farm  flocks* 
Practically  all  land  not  Irrigated  is  used  for  graaing  purposes* 
•  Irrigated  lands,  lying  in  the  stream  valleys  and  on  lower  benches, 
and  on  terraces  and  level  areas  to  which  water  can  be  diverted, 
are  used  primarily  for  the  production  of  Crops  closely  related  to 
the  livestock  industry,  as  is  revealed  by  the  tabulations  which 
have  been  made  for  each  of  the  districts  involved*   As  revealed 
by  these  data,  alfalfa  and  sweet  clover  zoade  up  55  per  cent  of  the 
total  acreage  devoted  to  crops 5  barley  and  oats,  SO  per  cent 5  wheat, 
H  per  cent|  sugar  beets,  5  per  centf  and  all  other  crops,  8  per 

.  1  1958  Agricultural  Adjustment  Administration  data,  Fremont  County, 
Lander,  Wyor&Lng* 


cent*  OS  the  cropland  5  per  cent  was  classed  as  idle.  Practically 
all  the  hay  and  grain  produced  is  consumed  within  the  area* 

A  fairly  complete  land  use  picture  of  19S3  crop  operations 
in  the  three  irrigation  districts  was  obtained  from  the  Agricultural 
Adjustment  Adjslnistrabion  office  at  Lander,  Wyoming*   Since  the  dis- 
tricts are  not  adjacent  and  each  district  contemplates  the  construc- 
tion of  a  reservoir  for  supplemental  storage,  the  land  use  will  be 
presented  separately  for  each  district  a 

In  1933,  there  -were.  25  operators  in  the  Sfeterpris®  Irriga- 
tion District*   Data  on  20,  or  80  per  cent  of  the  operators,  is 
available  and  reveals  that  of  a  total  of  8,412  acres  operated, 
1,845  acres,  or  W  per  cent,  were  devoted  to  crops »   The  acreage 
and  percentage  of  land  devoted  to  each  specific  crop  is  indicated 
in  the  following  tables 


Crop 

Acres 

Per  cesnt 

Wheat 

146 

8 

Barley 

157 

7 

Oats 

275 

15 

Alfalfa 

1,055 

57 

Street  Clover 

122 

7 

Idle 

38 

2 

All  other  crops 

.  74 

r  4 

Total 

1,845 

100 

It  readily  can  be  seen  that  practically  all  of  the  cropland 
is  used  for  the  production  of  hay  or  supplemental  feed  crops©  The 


ssmmt  of  idle  lead  Is  negligible  and  doss  not  indicate  any  serious 
problem*  Withfoi  the  operating  units  of  the  80  operators,  5,098  acres 
or  61  per  cent  is  classed  as  non-crop  pasture* 

She  operators   in  the  X&ttXe  Popo  Agio  Irrigation  District 
operate  a  total  of  6,810  acres  of  which  2,505  acres,  or  37  per  cent, 
ere  classed  as  croplands   Type  of  crops,  acres  devoted  to  each  crop, 
and  the  respective  percentages  of  cropland  in  each  crop  is  present-  c 

9 

for  91  per  cent  of  the  operators,"  who  have  a  total  of  3,335  acres 
of  cropland* 


Orgs, 

■teres 

jfer, cent 

@ngar  beets 

9 

tSheat 

519 

Barley 

5 

Oats 

290 

12 

946 

40 

Suest  clover 

10 

Idle 

IBS 

e 

ill  other  crops 

• 

Total 

100 

It  "55113.  be  noted  from  the  above  missmry  that  chief  en^hasis 
is  placed  on  the  production  of  hay  and  feed  crops*  Alfalfa,  oats, 
barley,  and  sweet  clover  constituted  67  per  cent  of  the  acreage 


1  For  3.959  there  will  be  only  ZZ  operators  as  tr<©  of  the  present 
units  will  be  combined  to  form  one  unit* 

Z   The  total  cropland  for  each  unit  ws  obtained  for  the  other  tiro 
operators,  but  the  use  by  type  of  crop  was  not  available* 


dewbed  to  crops*   The  Acreage  do'roted  to  sugar  beets  is  relative^ 
orcallj  and  it  probably  will  not  Increase  greatly  in  the  future  as 
roarlteting  facilities  are;  not  too  favorable,  owing  to  the  fact  that 
the  distance  to  a  factory  is  such  that  operators  must  pay  a  trans- 
portation charge  of  SO  cents  per  ton.^  Hh®  mmx&  of  Idle  land  is 
not  In  excess  of  what  ffisy  be  expected  for  an  area  of  this  size. 
She  non-crop  pastes  isithin  the  units  of  all  the  operators  in  this 
district  totals  3,888  acres* 

Data  for  the  North  Fork  of  Popo  Agis  Public  Irrigation  Dis- 
trict is  not  as  coisplete  as  the  data  for  the  other  two  districts  * 
There  appear  to  be  49  operators  in  this  district.   Crop  data  is 
available  for.  75  per  cent  of  the  operators*   Such  operators  operate: 
a  total  of  11,678  acres,  of  which  5,830  acres,  or  SS  per  cent,  are 
cropland*   'Ihe  land  use  for  the  8.858  acres  is  shorn  in  the  follow- 
ing tabt&ationi 

Crop  Acres      Psr  cent 


Wheat  598  10 

Barley  258  7 

Oats  487  15 

Alfalfa  1,885  42 

Sweet  clover  491  IS 

Idle  209  5 

Other  570  10 


Total  5,888  100 


1  Hunter,  %ron$  Pearson,  H»  W.j  end  Vass,  it«P«  —  "Type  of  Parsing 
and  Ranching  Areas  in  Wyoming -  Skoeriinent  Station,  Laramie j 
Ti^mftlg,  Bulletin  £28,  July  1958* 


.Alfalfa,  sweet  clover,  and  feed  crops  tmk&  up  75  per  cent 
of  the  acreage  devoted  to  the  production  of  crops,  while  5,452 
sores  v&thin  the  operating  units  of  all  the  operators  are  classed 
as  non-crop  pasture* 

Size  of  Operating  Ifaita 

There  are  97  operating  units  -which  have  all  or  part  cf  their 
lands  within  the  boundaries  of  the  three  irrigation  districts** 
Of  these  units  35  per  cent  are  between  161  and  SSO  acres  in  size* 
?he  distribution  of  farms  or  ranches  by  size  is  shown  in  the  fol- 
lowing tabulation: 


Size  Distribution 

Kfonber 

Per  cent 

80  acres  ox-  under 

IS 

81  -  180 

21 

2Z 

181  -  320 

54 

5S 

321  -  480 

15 

14 

481  -  640 

9 

9 

641  and  over 

8 

r,a 

Total 

S7 

100 

Sam  of  the  units  falling  in  the  "80  acres  or  under11  class 
are  not  operating  units  in  the  true  sense  of  the  vrord,  but  are 

1  The  above  number  is  not  a  fixed  figure  as  the  masher  vdil  vary 
from  year  to  year*    Th©  above  figure  is  based  isainly  on  1938 
Agricultural  Adjustment  Mministration  data* 


really  subsistence  units*   Working  in  mines,  hairing,  end  odd  jobs 
furnish  these  operators  with  additional  3neoae« 

While  the  size  of  the  operating  units  appears  to  foe  small, 
stockmen  in  the  area  depend  on  National  Forests,  Taylor  Grassing, 
and  Indian  Reservation  land  for  summer  grazing •  In  effect,  then, 
operating  units  are  actually  larger  than  the  foregoing  sunsaary  would 
indicate®  The  foothills,  meadows,  and  irrigated  pastures  furnish 
the  spring  and  autumn  grazing,  while  feed  for  wintering  livestock 
is  provided  at  the  ranch  headquarters  within  the  area* 

(grazing  fees  (for  National  Forests)  for  any  one  year  are 

determined  by  the  average  price  received  per  pound  for  lambs  and 

beef  cattle,  exclusive  of  calves,  the  previous  year  in  the  11  Western 
1 

range  states*     Grazing  fees  on  the  Washakie  Forest  range  from  M 
cents  to  19  cents  per  head  per  month  for  cattle,  end  from      to  5 
cents  per  head  per  month  for  sheep*   A  comparison  of  these  fees 
with  what  stockmen  pay  for  using  private  land  is  difficult  to  saals© 
as  there  are  too  many  factors  which  mast  be  considered*    In  general., 
however,  grasing  fees  are  higher  for  private  leases  than  for  national 
Forest  lands* 

nFor  the  purpose  of  Contributing  to  the  stability  of  the 
livestock  industry  and  making  the  forage  resources  of  the  national 


1  U«  S.  Forest  tService  -  "The  Use  Book,fJ  -  1936*    For  a  coEplete 
discussion  of  grazing  fees,  refer  to  Reg*  G-10o 


forests  of  the  greatest  value,  the  Forester  shall  provide  for  the 

recognition  of  preferences  in  the  use  of  national  forest  ranges  "* 

Grazing  preferences  may  be  obtained  bys    {1}  Prior  use  and 

occupancy  of  lands  included  -within  a  national  forest,  and  (2)  local 

residence  and  ownership  of  commensurate  ranch  property  dependent 
1 

upon  the  range*     while  operators  may  acquire  a  preference  in  the 
allocation  of  grassing  privileges,  no  legal  right  Trill  accrue  to  the 
use  of  national  forest  range*    A  preference  merely  entitles  the 
holder  to  special  consideration  over  other  applicants©  Operators 
-who  coiaply  with  Forest  Service  regulations  and  who  are  dependent  on 
national  forest  lands  can  plan  their  operations  on  a  long-tin®  basis 
and  thus  tend  to  stabilize  their  operating  units* 

Because  the  three  irrigation  districts  are  not  adjacent  to 
one  another  and  sine©  each  district  eonieimlates  the  construction, 
of  a  reservoir  for  storage  of  supplemental  tester,  the  msaber  of 
operators  and  size  distribution  is  presented  separately  for  each 
district* 

In  the  Enterprise  Public  Irrigation  District,*  there  are 
£5  operators  who  will  benefit  by  the  proposed  reservoir  at  Frys 
Lake.    These  operators  operate  a  total  of  9,592  acres,  of  which  6,700 
acres  are  within  the  boundaries  of  the  irrigation  districts,    Of  this 


1  TJ«  S»  Forest  Service  -  "The  Use  Book,"  -  19S6. 
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6,700  acres,  approximately  2,700  acres-1*  are  irrigated  and  must 
stand  the  cost  of  supplemental  storage*   The  units  of  these 
operators  vary  in  size  from  80  acres  to  1,320  acres  *   The  number 
and  size  distribution  of  such  units  are  shorn  in  the  following 
table© 

Table  8*— DISTRIBUTION  OF  FARE'S  AND  RANCHES 
ACCORDING  TO  SIZE 
IN  THE 

ENTERPRISE  PUBLIC  IRRIGATION  DISTRICT,  FREU3N?  COUNTY,  OTOMING. 


Acres 

lumber 

[  sr  eent 

80  Acres 

1 

4 

81  -  180 

5 

20 

161  -  520 

8 

52 

521  -  480 

5 

20 

481  -  640 

5 

841  and  over 

5 

,JL2 

Total 

25 

3jOO 

Sources  Assessor's  records  and  1958  Agricultural 
Adjustment  Administration  data,  Fremont 
County,  Wyoming* 

In  the  Xdttle  Popo  Agie  Irrigation  District,  there  are 
25  operators  -who  will  benefit  by  the  proposed  reservoir  at  Christina 


1  Seventy~five  per  cent  of  land  covered  by  water  rights & 


Lake*   These  operators  operate  a  total  of  6,810  acres,  of  which 
5,900  acres  lie  within  the  boundaries  of  the  irrigation  district* 
The  irrigated  acreage  is  estimated  to  be  2,500  acres,**"  -which  would 
have  to  bear  the  cost  of  the  construction  providing  suppXessental 
storage*    ^he  sis&e  distribution  of  the  units  of  these  operators 
is  shorn  In  the  following  table* 

Table  3*~ -DISTRIBUTION  OF  FARMS  AND  RANCHES 
ACCORDING  TO  SIZE 
IN  THE 

POPO  AGIE  IRRIGATION  DISTRICT,  FREMONT  COUNTY,  TJIOMING* 


Acres 

Per  cfc^.t 

80  acres  and  trader 

zz 

9 

81  -  160 

7 

SO 

161  -  320 

8 

55 

321  -  480 

4 

18 

481  -  640 

1 

4 

641  and  over 

.,  4 

Total 

25 

100 

Sources   Assessor's  records  and  1958  Agricultural 
Adjustment  AdsriMstration  data,  Fremont 
County,  Wyoming* 


1  Seventy-five  per  cent  of  acreage  covered  by  water  rights* 

2  One  unit  of  40  acres  not  operating© 


Forty-nine  operators  in  the  North  Fork  of  Popo  Agie  Public 

Irrigation  District  vdll  benefit  through  the  proposed  reservoir 

at  Shoshone  Lake*    The  acreage  operated  by  these  49  operators  totals 
1 

12,311  acres,    of  Milch  11,880  acres  are  y&tfain  the  district's  boun- 

2 

daries  and  of  -which  5,940  acres   are  irrigated©   The  sise  distribu- 
tion of  the  units  of  these  operators  is  shown  in  the  following  table* 

Table  4.— OF  FARMS  AND  RANCHES 
ACCORDING  TO  SIZE 
IN  THIS 

NORTH  FORK  OF  POPO  ACTS  PUBLIC  IRRIGATION  DISTRICT,  EREESCSNT  COUNT!, 

WIGMING* 


Acres 

Number 

Per  cent 

80  acres  and  under 

9 

18 

81  -  160 

9 

IB 

161  ~  '620 

18 

36 

821  —  460 

4 

9 

481  -  640 

g 

10 

641  and  over 

9 

Total 

49 

loo 

Sources   Assessors  records  and  19S8  Agricul-tural 
Adjustment  Adisinistration  data,  Eresraxb 
County,  Wyoming*. 


1  12,521  represents  the  acreage  actually  operated  by  48  operators « 
The  one  unit  of  12,980  acres  is  not  included  in  the  susuBaries 
ns&de,  as  the  bulk  of  this  unit  lies  outside  the  area* 


Z   Seventy-five  per  cent  of  acreage  covered  by  water  rights© 


The  farm  units  now  operated  in  the  area  range  in  sis©  from 
80  acres  and  under  to  1,520  acres*     Because  irrigation  water  is 
inadequate  ctolng  the  season  of  greatest  need,  it  is  not  now  pos- 
sible to  obtain  maximum  production  of  hay,  grain,  and  other  crops 
produced  <,    It  is  felt  that  -with  the  construction  of  the  three  pro- 
posed reservoirs,  production  can  be  increased  and  a  fuller  utilisa- 
tion of  land  can  be  attained,  thereby  helping  to  stabilise  the 
existing  units  and  the  economy  of  the  area  in  general » 

The  benefits  from  additional  supplemental  water  will  be 

derived  only  by  lands  now  irrigable  •    The  irrigation  of  net?  lands 

is  not  anticipated  under  these  constructions*   As  a  result,  the  sise 

of  the  present  operating  units  cannot  be  leateriaXly  affected*  Ubst 

units  are  not  limited  so  ranch  as  to  sise,  but  they  are  understocked 

2 

anywhere  from  25  to  as  high  as  SO  per  cent© 


1  One  unit  of  over  1£,000  acres  is  ssostly  out  of  this  area* 

2  32stimate  of  Farm  Security  Jk&sinistration  representative  at 
lander,  Wyoming » 


Ri^JMDKD  LAI-ID  USE 

From  data  that  is  available,  and  from  opinions  of  people 
familiar  with  the  area^  the  probable  best  land  use  is  now  being 
practiced,  and  the  type  of  farm  and  ranch  operations  -will  not  b© 
greatly  altered  or  changed  by  additional  storages   As  pointed  out 
elsewhere  in  the  report,  stoclc  farms  and  ranches  are  the  dominant 
type  of  farros  to  be  found  mtbia  the  area*    The  ratio  existing 
between  cropland,  pasture,  and  range  land  mUl  determine  the  typ® 
of  a  livestock  sst-<up  an  operator  ml!  hare* 

In  late  years,  dairying  has  increased  in  importance  and 
will  probably  continue  to  do  so»   Adequate  marketing  facilities 
are  available  for  dairy  operators*   Detailed  farm  plans  will  indi- 
cate whether  an  operating  unit  has  sufficient  feed  base  and  pasture 
to  place  major  emphasis  on  dairyings 

Within  the  three  districts,  there  are  less  than  SOO  acres 
devoted  to  the  production  of  sugar  beet  s  *   While  sugar  beets  are 
a  good  cash  crop,  yield  fairly  well,  and  some  of  the  soil  is 
adapted  to  their  production,  a  material  increase  in  acreage  proba- 
bly   will  not  take  place  because  of  unfavorable  marketing  facilities. 
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The  suitability  of  a  unit  for  sugar  best  production  YdU.  have  to 
"bo  considered  individually. 

To  obtain  maximum  utilization  of  land  resources.,  efficient 
size  of  unit  is  of  great  importance.    The  size  of  unit  will  vary 
with  the  type  of  unit  and  the  quality  of  the  land  within  the  opera- 
ting unit*    The  acreage  of  land  required  naturally  increases  as 
the  quality  of  the  land  decreases*   Where  operators  depend  on 
grazing  permits  for  summer  range,,  an  economic  unit  must  leave  a 
sufficient  feed  base  to  winter  the  livestock  which  is  carried  over* 

Sufficient  information  is  not  available  to  recoinmend  in  this 
report  the  best  land  use  for  specific  sections  of  the  area*    It  will 
b6j  however j  within  the  scope  of  en  area  plan  to  classify  the  land 
of  the  area  as  to  quality  and  its  use  suitability*    Similar 1y9  lack 
of  information  does  not  permit  the  classification  of  grassland  in 
accordance  with  carrying  capacity*    Jh.  all  probability  variations 
of  sufficient  importance  between  the  carrying  capacity  of  specific 
sections  of  the  area  do  exist  and,  therefore,  a  detailed  survey  of 
the  carrying  capacity  of  the  land  is  necessary  prior  to  the  deter- 
mination of  the  maximum  number  of  animal  units  which  any  one  par- 
ticular section  of  the  area  can  reasonably  support* 

With  a  determination  of  the  us©  suitability  of  land  and  the 
carrying  capacity  of  the  grassland  in  the  area^  it  will  then  be 
possible  to  make  recommendations  which  will  probably  cover  such 
minor  maladjustments  in  land  use  as  may  exist  in  the  area* 


VII 

PROPOSED.  WATER  FACILITY  mJELQIW.W 

The  proposed  developments  consist  of  repair,  restoration, 
and  additional  construction  to  the  three  storage  reservoirs  dis« 
cussed,  under  existing  facilities,  namely*   Frye  Lake,  Christins 
Lake,  and  Shoshone  Lalce*    These  reservoirs  "would  store  additional 
nmter  to  be  used  for  supplementary  irrigation  of  lands  under  the 
Enterprise  Public  Irrigation  District,  the  Little  Bopo  Agie  Irri- 
gation District,  the  North  Fork  of  Popo  Agie  Public  Irrigation 
District,  and  such  other  lands  in.  the  area  now  under  irrigation© 

The  three  res&rvoirs  should  he  enlarged,  to  a  storage 
capacity  sufficient  to  furnish  supplemental  water  for  the  irri- 
gation of  land  :ln  the  respective  irrigation  districts  -which  they 
serve  and  for  such  other  land  n<m  under  irrigation  adjoining  but 
outside  of  such  districts*   There  are  permits  and  adjudications 
for  these  lands  under  the  ditches  serving  the  districts  but  as 
they  are  located  outside  the  boundaries  of  the  irrigation  districts 
they  -all!  not  be  benefited,  by  these  improvements  if  the  use  of 
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storage  water  is  limited  to  lands  within  the  defined  boundaries 
of  the  districts.    For  the  benefit  of  the  greatest  number ^  it  ap- 
pears advisable  to  provide  the  mmrt.TOm  storage  coimmsurate  -Kith 
the  available  israter  supply  storage  possibilities^  economic  limi~ 
tatiens  and  public  good© 

Storage  should  be  provided  to  supply  supplemental  irrigation 
water  for  on©  additional  irrigation  each  season^  amounting  to  about 
4  inches  of  \mter  net  duty  which  -will  require  about  8  acre-inches 
of  storage  per  acre  of  land  irrigated  by  direct  diversion*  Recently 
conducted  field  observations  indicate  a  lesser  acreage  under  actual 
irrigation  than  shorn  by  adjudications  and  permits*    Some  lands 
have  been  retired  froa  cultivation  due  to  a  seeped  condition  or 
other  unfavorable  conditions*   Construction  of  these  projects  must 
comply  Td/ch  the  requirements  of  the  Forest  Service  and  the  State 
Engineer  of  Wyoming* 

A  study  of  the  records  :in  the  State  Engineer^  office  indi- 
cates that  the  legal  requirements  have,  generally,  been  fulfilled 
in  perfecting  adjudicated  water  rights  or  permits  for  direct  diver-" 
sion  from  the  streams  through  ditches  affected  by  this  development » 
Filings  have  been  made  for  the  original  construction  on  Prye  lake 
and  Christina  Lake*   Applications  for  enlargements  of  these  should 
be  filed  with  the  State  Engineer  of  Viyoadng,  and  an  application  for 
permit  to  construct  the  Shoshone  Reservoir  should  be  filed  with  the 
State  Engineer* 
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.   Held  observations  indicate  that  the  distribution  systems  ■ 
will  require  further  studies  to  determine  if  the  ditches  should  be 
repaired,,  improved,  or  enlarged  to  facilitate  distribution  and  de- 
creased conveyance  losses «    It  appears  that  at  so&e  locations,  where 
two  or  more  ditches  only  a  short  distance  apart,  parallel  each  other, 
one  larger  ditch  would  better  serve  the  purpose,  lower  maintenance 
costs,  and  decrease  losses •   There  is  at  present  a  metal  flume  in 
the  supply  ditch  from  Soaring  Fork  to  the  Srye  lake  Eeserveir*  The 
Irrigation  District  has  planned  to  relocate  the  ditch  eo  that  this 
flume  tdH  he  eliminated* 

Bfeasiirlng  Devices 

The  importance  of  measuring  devices  is  not  to  be  undgiv 
estimated©   Lack  of  definite  records  of  precipitation  end  run-off 
in  the  higher  reaches  of  the  drainage  areas,  actual  diversions, 
and  conveyance  losses  necessitated  estimates  of  these  factors  from 
the  best  available  information*,    It  would  be  advisable  to  measure 
the  water  at  several  strategic  points  as  an  aid  in  the  distribu- 
tion of  wber»   *^he  installation  of  measuring  devices  and  gaging 
stations  wuli  be  advantageous  for  future  planning  and  developments  • 

1  Files  in  the  State  Engineer's  office  at  Cheyenne,  Wyoming,  shew 
estimated  capacities  of  25 * 5  cubic  feet  per  second  for  the 
supply  ditches  to  Frjre  lake  Reservoir  and  53*2  cubic  feet  per 
second  for  the  ditch  below  the  point  of  diversion  from  Sstaid.ll 
Creek* 


yxji 
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The  proposed  facilities  will  provide  supplemental  water 
for  late  suiamer  and  early  fall  irrigations*    At  the  present  time, 
due  to  lack  of  sufficient  storage,  the  peak  flow  of  water  is  di- 
verted to  the  land  before  it  is  actually  needed »   This  has  resulted 
in  -erosion  and  lowering  of  the  productivity  of  the  soli*  Ibeeessiv© 
us©  of  irrigation  water  has  also  resulted  in  loss  of  plant  food 
materials  by  solution  and  removal  by  leaching* 

With  the  ^improvement  of  present  storage  facilities,  peak 
flow  water  could  be  stored  until  such  a  time  as  it  is  needed© 
With  a  more  intelligent  seasonal  application  of  water,  increased 
yields  should  result ♦    Increases  of  S  to  IS  bushels  in  grain  yields 
and  |  to  1  ton  in  alfalfa  yields  can  be  expected*    Crop  specialty 
farms  9  producing  alfalfa  as  a  cash  crop,  could  place  a  value  on 
the  increased  yield  in  terms  of  the  current  market  price*  Ihen 
fed  to  livestock  the  value  of  the  increased  yield  is  more  diffi- 
cult to  determine  •   However,  the  value  of  alfalfa  in  this  area  is 
considered  greater  vihen  marketed  through  livestock  than  when  so3d 
as  &  cash  crop* 

Mditional  storage  will  provide  a  isore  stable  system  of  agri- 
culture and  insure  a  more  efficient  utilization  of  the  land© 
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6  The  5  square  miles  of  drainage  area  os  Tctmsend  Creek  above  the  Reservoir  have  been  csaittsd  since  info mation  obtained  from 
persons  familiar  with  the  araa  shows  that,,  dust  to  topography „  there  is  little  nm«off  fiom  this  souree0 

7  All  run=*off  during  Aprile  Mayc  and  «5"?.taet  above  the  reservoirs  at  Christina  L&k©  m&  Shoshoss  Lalse9  has  been  considered  as 
potential  storage  sine©  averages  of  stream  gagings  show  sufficient  water  passing  13m  stations  at  Leader  sad  Hudson  to  satisfy 
adjudications  and  permits  during  these  months  ■sahsn  the  run-off  above  Christina  Lake  has  been  deducted* 
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